Viola VIL, $20 
Vie! zt 


Victrola-the highest attainment 
in the arts of sound 


The mission of the Victrola is purely one of transmission. 
The recorder and reproducer should tell the simple truth, no 
more, no less. 

The Victrola is not an instrument in which the interpreta- 
tion and expression depend on the player like the organ, piano, 

No instrument can be made to improve on Melba, Caruso 
and the other great art ‘The true function of the Victrola is 
to reproduce faithfully the work of these artists, 

The only modifications permissible are those obtained by 
changing the needles from loud tone to soft tone and by adjusting the 
sound doors to suit the size of the room or the mood of the listener. 


Vietor Talking Machine Co., Camden, N. J.,U.S. A. 
er Gramophone Co,, Montreal, Canadian Distributors 


Victor Supremacy 


Victrola” tthe Rerincred Traagik ofthe Vicor Talhing Machine Company designating 
the products of this Company only. ‘ctrol: 
batta or aus of any other Poking Bfschne of Phosey 


it Notice. Victor 
\ Records and Victor Machines ate 
| scientific 
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“The Billiard Hour” 


Makes Home Folks Comrades 
The Brunswick Pocket Billiard Table is the common meeting 


ground today of thousands. 


Here fathers get acquainted with their 


boys and mothers and daughters grow to be chums. 
These are natural benefits—not forced effects—of this charming 


home entertainment. 


Such fascinating, changeful contests for supremacy relax the 
mind, develop skill and the love of clean, fair sport. 


BRUNSWICK, 


HOME BILLIARD TABLES 


Biunswick Tables are preferred by experts 
Decauise of their scientific accuracy, live, 
Highting-like cushions and ever-level playing 


More than that, they are built of fine ma- 
hogany, ‘oak, and other beautiful woods. al 
lustrated in actual colors in our free bi 
book. Write for free copy today. 
Play While You Pay— 
Balls, Etc., FREE! 


8 factory output brings prices 


Enormou: 
~ about half what the cost would be if only a 


few were made. 
‘Our popular purchase plan (as low as $3 
monthly) makes them easy toown. 


Complete outfit of Balls, Cues, etc., alll ine 
ree. 


lu 
Get Our Trial Offer 


Some Brunswick styles can be folded away 
when not in use; a size for every home. 
Full descriptions, color-reproductions, low 
prices, easy terms and home trial offer all 
contained in our entertaining billiard book— 
“Billiards—The Home Magnet.” 
Write or mail the coupon at once and get 


one free. 


The Brunswick-Balke-Collender Co. 
Dept. 53A 623-633 S. Wabash Ave., Chicago 


1} The Brunswicl-Balke-Collender 


‘You, may_send a free copy.of your color 
ma copy, of 
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Those Writ ll 


”? (clipped from a leading lumber trade journaD 
and some deductions as to the results of — 


: nafey 
rue WOOD ETERNAL 


‘The following editorial item is from the May 10th, 1917, issue of the LUMBER WORLD 

REVIEW. (It is worth reading because it is frwe—and worth reproducing here because 

you probably don’t read lumber trade papers.) We submit it without further comment. 
Please do not be diverted by the small type— 


Relative Value of Genuine 
(From the ‘Lumber World 
it's A STORY WORTH READING. seeses [May 20th, 1947:)) 


“CYPRESS TRADE-MARK WINNING BIG.—THEIR SLOGAN, 
‘SAFE BUYING MEANS EASY SELLING,’ 
PROVES GREAT MARKET AID TO RETAILERS. 


A little “inside 
about the reasons 


Note the Emphasis it puts on the 


Lteweley' 


“Cypress, “The Wood Bternal,’ was the first umber to be 
expe th thiough a really large 


ES big by helping ita retailers to an % tomatic” marke by 
ing bi : a 
sponsoring tothe made 
OY Sven the Southern Cypress Manufacturers’ 
began a chmnpaien of advernig afew Years ao, Which was 
nit the virtues of cypress litle wes known of this Ven 
‘rable wood by present day lumber sera: 
"But ag the storie ofits remarkable rot-resisting proper. 
ties were told time after time, the interest of the humber 
Sina public thi new oder was around, 


eset oe Seek tae at 
‘had again come into its own. 
“And then followed what usually follows any marked I 
Stag Mises nr es (ind we Cally 
Hi aeteyetes Senl  oe 
public Ta raed jm 3; ‘protect the lay 
Sue these tndopo eo 


of retailers. 

S=The general pubic was nof aware that there waa a con- 
siderable ference between Seen, ije water” cypresa and the 
{Zach them that while one. was ‘eternal the other was more 
forless temporal and fleeting.” One was truly rot resisting 


Tile the other failed to justify the confidence of the user in 
ts yot-defying character. 
‘So the already famous eyprese arrow trade: 
vised ag an insurance policy for both seller and user. ‘The 
Yalue of a trademark need hot be dwelt upon, ‘The mani: 
Facturer who won't sign his product will never get very far 
with it, in these days, ‘The quality must be maintained ifthe 
{5 t0 survive the fierce battle of business. 
rt 


‘DeiteneUS Mom 


Let our ALL-ROUND HELPS DEPARTMENT belp YOU MORE. 


‘Our entire resources ard at your service with Reliable Counsel. 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1249HIBERNIA BANK BLDG.."NEW ORLEANS, LA., or 1249 HEARD NAT'L BANK BLDG., JACKSONVILLE, FLA. 


(BB ow THADE- MARKED CYPRESS AT YOUR LOCAL LUMBER DEALER'S. 


IF HE WASN'T IT, LET US KNOW. 
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Popular Science Monthly 


239 Fourth Ave., New York 


Volume 91 Waldemar Kaempffert, Editor No. 3 
Contents for September, 1917 


AERONAUTICS, Page 
327 


How the U-Blonen Get ca 


ASTRONOMY MOTOR VEHICLES AND THEIR ACCESSORIES 
" ico tacks a ing Motor Wrecks with, 


ruck Cai ty 
ARCHITECTURE, 


How Sound-Proof Rooms Were Built. 
Star Spangled Banner in Brick ; 


CHEMISTRY 


‘The Ghemical Wealth of Some of Qus Lakes... 407 
uevneeear TT 


ELECTRICITY 


. ——— Caring of Inner Tubes to Ps nb 
‘A Method for Recharging Dry Cele 442 Bust bivotig jhe Automobile ny rere} 
HOUSEKEEPING MADE EASY 


Burlap Cooler... = 5 351 NATURAL SCIENCE 


‘An Approved Smoker’ Ri 


Your 
MECHANICAL ENGINEERING 


MILITARY AND NAVAL SCIENCE 


Not the Land Torpedo?..... 
areot Which Rraweres 201 


en 


Hating ip Bard Wire, 


Bebe A re 
Tras ai ener ieee 
ea 


PRACTICAL WORKERS’ DEPARTMENT 
Running Bell-Wires Ths Welln. voce cess ss 442 
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CONTENTS FOR SEPTEMBER—Continued 


Page RAILWAYS 
Window Tapgere Which Tap Intermittently..... $54 
Bath, Water Bupely for an Army 
‘Term ie 
mall Cars by ‘Nail 


A Bublline Founte weth icing Reporvoie 
Hise anes ah aig Rar 


Naile Which May Be Quiekly Withdrawn... 
a She ire omer : 


SHIPS AND SHIP BUILDING 


or Repairing = A iiled 
Reeping Rope Strands fom Unravel - 
Seg 'Chemical’ in’ Developing Motion: Picture eal Moror 2 

A Shoe Lace Tie” fii Seay” ys 2 


‘ie That 
river ve Tern Stade in, Almincss 
Hes rin or ene Sere Rare: 
Fly a ior Packing Howes. 


SPORTS AND PASTIMES 


- 
pes hot 
Undert« ‘Before Te Cake ihe 
seers ee 


‘Typewriter Soldiers... 
hock: Down Canvas Boat, 


RADIO COMMUNICATION 


Audion Battery Made of Medicine Vile. 
ete Pranemitted by Telephone, 
Ease Wien” 


> 
Fok 


In Series with the 
Tnterrupter Made 


Load 
A Tick 


PopULAR ScteNcE MontHLy is issued monthly. Yearly subscription in the 
nited States $1.50. Canada, $2.00. Foreign $2.50. SINGLE COPY, 15¢. 


Porutar ScieNcE MonTaLy may be had at all news stands in the United 
States and Canada; also from the International News Company, Breams Bldg., 
Chancery Lane, London, E. C., and at Brentano's, 37 Avenue de I'Opéra, Paris. 


Forms close the twentieth of the second month preceding date of publica- 
tion. Advertising rates on application. Entered as second class matter at the 
New York Post Office, under the Act of Congress of March 3, 1879. 


The contents of this Magazine are copyrighted and must not be reprinted 
without permission. H. J. Fisher, President; R. C. Wilson, Vice-President; 
O. B.Capen, Secretary and Treasurer. 
MODERN PUBLISHING COMPANY, 
239 Fourth Avenue, New York City- 


Other models $15 to $330 
Prices in Canada plus duty 


Coltiinbia Superiority 1s measured by Columbia Tone 
HE Columbia tone-arm plays a vital part in the perfection of 
Columbia TONE. If the reproducer may be compared to the 
pulsing heart of a human being, the tone-arm would represent the 
artery through which the life-blood ebbs and flows. 


So smooth and perfect are its walls of seamless drawn tapered tubing that 
the flow of sound-waves is unobstructed until the tone-chamber outlet is 
reached, Even the taper is calculated in less than ten-thousandth parts of an 
inch to provide a periect expanding passage for the sound-waves to the tone- 
chamber, The connection with the tone-chamber is made by the exclusive 
“bayonet-joint” that not only eliminates all rattle and vibration, but pre- 
vents an abrupt turn even here, so that no part of the waves is deflected 
anywhere, 


Every part of the Columbia Grafonola contributes with scientific, mar- 
velous precision to the tone-effect that is part of the Grafonola—the tone 
effect of life. 


Look for the “music-note” trade-mark—the mark of @ genuine Columbia Grafonola 


‘Columbia (4 
Graionola =" 
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HAWKINS 


An advertisement written entirely b: 
pushed ahead to greater success in 
owning and using the Guides. 


Helped Him Make Good 


“Tt is only right for me to recommend highly 
the Hawkins Guides, for they have been of 
the greatest assistance to me in placing me 
in my present position as Superintendent of 
Construction Department of one of Ohio's 
largest Electrical Companies. I would like 
to see every man have a set of Hawkins 
Guides.” “Geo, Knecht, Columbus, Ohio. 


A Man Who Arrived 


“Tama machinist —I never professed to be 
an electrical machinist. But I received an 
unsolicited offer of a position in the Steel 
Works here (by the largest stockholder). 
And I want to say that I got my ‘Juice’ 
from Hawkins Guides. They are the only 
books for a man who wants to learn without 
having to wade first thra a lot of technical 
phrases he doesn’t understand.” 


W. R, Hammer, Connellsville, Pa, 


Up the Ladder 


“While in Cuba, I applied for the position of 
Chief Electrician for the Government. I se- 
cured it, and though only a machinist i pulled 
through with the wonderful help of the Guides. 
With a repair shop, full supplies and three 
men, I had 100 telephones to eare for, part of 
the System being under water. I also had the 
lighting system for shops and residences and 
wiring for power. Before that time I had 
never taken a transmitter or receiver apart. 
Owing to the climate, I later left there and 
have secured a fine position in the Westing- 
house Electric Co.” 


William Cardell, Newark, N. J. 
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ELECTRICAL GUIDES 


Pocket Size 
Flexible Black 
Covers 


5 Per Volume 
5{ Per Month 


men who have 
lectricity through 


In the Naval Service 


“I wish to state to you that I haye res 
mn of Chiet EI S 


ood 


recommend the 


Frank E. Lane, Dallas, Tex. 


Saved Him Money 
‘Hawkins, Guides saved me just $3.50, the 
first time I looked through No, 10 Book. I 
had a spark coil played out, and that book 
showed me how to rewind it; and I made it as 
good as new. Hawkins Guides are the best 
ever.” H. F, Ramey, Piedmont, Mo. 


Superintendent 
““T am now superintendent of the Dunnville 
Hydro-Electric Systems, and Hawkins Guides 
eat help to me in holding down a 
responsible position.’ 
W. E. Swartz, Dunnville, Ontario. 


Even in College 

ttending Cornell University, but I use 
‘kins Guides every day for general in- 
formation which I cannot get in recitation 
work or in laboratory experiments. I'll 
always speak a good word for the ever-ready 
Guides.” 

J. Winfield Kurtz, Joanna, Berke Co., Pa. 


Wireless Operators 
“T have worked.wireless for ten years—but 
Iwish I had these books years ago, as they 
have saved me a great deal of trouble.” 
‘H. Marshall, 
Steamer M & B No. 2, Walkersville, Ont. 


Se ee eee 
When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 9 


HAWKINS ELECTRICAL GUIDES 


Help never want to be without them.” F.S,Collins, 
“iy work lately hus comprised the euper Richardson Engineering Co., Hartford, Conn, 
vision of four trucks and other cars; also . 
the wiring and electrification of sundry build- | Look Through This List of Subjects: 
ings on our place--the C. W. Munson Farm | Qo, 1 Sostsing 365 popes, 998 ilotrations, Electrical 


‘Assn., Roslyn, L. L., including the Packing Reet ncaens teed teoctetors eseaeeen eed oe 
House, Hot House: 


ete. There's never 2 ee acetic etna saa 
point comes up that Hawkins Guides do not 
elp me to solve. 


Jacob Weiss, Port Washington, L. I. 


The Trouble With Them 
“The only trouble I find with the Hawkins 
Guides is that everybody is always borrowin in 
them. My set was even borrowed by a hig ory ce 
school instructor for reference work ina | Ni te pagent 
physics class. I find them highly instructive.” 
Carl Hasenwinkle, Hettinger, N. D. 
First Aid 7 motors indueticn ts 
pmo onstruction, conmections, tests 
“Number 10 Guide arrived all 0, K. and com- | fern sts 
letes the set, which I am very proud of. I 
jon’t think it would be possible to find a 
better set for either the beginner or the pro- 
fessional electrician.” 
Elmer A. Stevens, 
U.S. S, Nebraska, Postmaster, N. Y. serene poleguicn. 


In the Naval Electrical Dept. = 
“The Hawkins Guides are great help to me 
in the Naval Electrical Department, which 
they cover very thoroughly.” 

GJ. Cornell, 
U. S. Receiving Ship, Brooklyn, N: Y. tet i 
bemueg,aletiesee tac sfssine Rensseelee Prac 

Mean eetberste Se a 

Fer ae ere ee lace 


08 348 pages, 304 ilustrations. Motor pri 
Strmatare react fie 


298 pagon, 


“The great beauty of themis thatyoucan cai 
them in your pocket, ‘That suite me, ford 


SEND NO MONEY ,“” 


The entire set of 10 Volume: x F vHc0 


SHIPPED TOYOU FREE Rares 


Send no money. Examine the books 
first. Use them for seven days in 
connection with your work, and decide 
for yourself that they are the most 
complete, the most helpful and 
the clearest written electri- 
cal books ever published. 


EASY 
PAYMENTS 


Accept the offer 


‘ghip at ont 
1) pumbsre = HF : 
gree to eens 
‘sore dave und fo tor" 
you $1 "each month 


now—mail the coupon This it 
today. If you decide aupateoe? 
to keep the books you can fidence in the 


make settlement at only $1 
per month until paid for. 


THEO. AUDEL & CO. Ser 
72 Fifth Ave., New York, N.Y. Pfs sires For wind oe ease 
Ss... 
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Ree Wrctbla 


Brand 
New! 


From Factory 
to You at 
Rock - Bottom 
Factory Price 


Right NOW you can secure the superb Rex Visible—shipped direct from the 
factory, brand naw — for only $2.50 down. ‘Then $2.50 monthly payments. And we've put the 
Price of the Rex so low, we've made them gasp! But you must act on this offer at once—before it is withdrawn, 


The Rex is not an ordinary typewriter. It But we can't begin to tell you about the Rex 
as buly because the sreatest merchandise house in here. Send for our Big Free Heok!_No other book on 


the world wanted a better, stronger, more durable t every> 
Seis Sie heels 

series Sate 

See i iates meron ten certs 


Mail the » Coupon 
For Free Book 


See any on the inarket t Guaranteed fo for fen 
ie elit tia them ALLY Com pi le er 
only typewriter withthe famous 


famous" Rex Shock Absorber.” 


ex 
Dept. 1208 Bids. 
Boer me your illustrated free 
ie and your special limited offer 
e Re ex, assume ho 
‘SBulgation’whitercs in sending Soupon. 


bles OSES eS ee 
pan "aa exuestion 
ibis coupon and taal tin today—now. 


nS 
Rex Typewriter C0. atk Chicago 
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Short Cuts to Big Pay 


The McGraw-Hill Home Study Courses 


Machine Shop Practice—Metal Mining 
Power Plant Engineering—Coal Mining 


contained 
down, 


with the informatio 
iethod brings you 


Machine Shop 
Library 


your share NOW and be su 
‘of the McGraw-Hill Si ; 
npiled by experts from practical  ex- 
There is no guesswork hor involved 
cs. Each page is clearly written and 
Understood, "With these books you do 
splendid courses drawn from PRACTICE can 
be mastered quickly, easily and cheaply. by 
an hour or less of study each day fora short 


easily 
hot feed correspondence instruc 


period.” See the coupon for particulars. 
The 
yn Thoroughly upto- 
Metal Mining iy tluwtrated. 
Library = $16 complete. 
Study modern metal se Coal Mining 
hing practice. with Here i 
ent Etover ands Library 
Other experts. Covers the TheHomestudy Course 
‘whole field of mining from in coal mining il bela 
Turvey of property to the you more practical ist 
‘cconomics of the busines 
itell. "9" flexible ‘volumes splendidly. bow 
folly Mustrated. "Jase Weeds Julye 
ing world By" storm. one of ace 
$3 per month for 8 months, $24 complete. hee thee 
Sure." Bight Volumes 
Power Plant ‘3006 paige, illustrated, No theory—just facts. 


br $2 per month for 8 months. $16 complete. 
Library per month for 8 months. §16 complet 

‘The duties and salaries in 
the power plant field are in- 
creasing daily, and here are 


4 ae inter 
layntrew ea 


rich opportunities for practi- 
cal men with technical train- 
ing, Study the whole field 
under experts who follow the 
best modern practice. Ei 


neti for free den 
‘Selence Monthly 


volumes, 3000 pa = 
tat Book 
$1 per month for 12 manths. $12 complete. MSGS aout st Rew fon” 
The Practical Electricity — 
Library 
‘The Home Study Course in Practical Elec 


{icity by Radelife makes 1. cay fern 
to master dlectriity from: the’ records af 
Actual practice, No theory ‘or cots 
tmathemation "No previous Qainiey nese 
sary." Weed by epetalts as wel as 
Far: ,3,volumes, containing 1900 questons 

$1 per month for 6 months. 

"SS complete. 


McGraw-Hill Book Co., Inc. 
239 W. 39th St. New York 


Plant Library $18 
Proctieal Peete tibracy $8 


hat T wane Twill write for 


City and State 
Name of Emplover 
Hie Adres 


our Position < (PS. Bep."17) 
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Nome Adire aes I 
sienna 
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Finger-prints Tell 
If you learn to be a Finger-Print 
Expert you can tell instantly. Send the cou- 
below. Find out about this new and 
Fascinating’ profession, ‘Learn about the big 
rewards and fame which it holds out to you. 


Wherever it is neceesary to establish people's 
identity, finger-print systems are being installed. Large 
industries, railroads, banks, government institutions — 
all businesses where a large number of people. are 
gmploved—are installing finger-print systems under 
the guidance of fingerprint experts. 


Bea Finger print Expert 


‘You can earn from $25 to $50 a week in this 
fascinating, profession, With the development of the 
felence ol hnger prints apd fa increasing use all over 

we country, the demand for trained men 

pe and’ ‘bounds "You can train yoursel for th 

ative and virgin field in your spare time at Home. 
Find out about ths attractive profession. 


on Finger-prints 

Free OK Sena the coupon now for 
our valuable, absorbin 

telling ail about the uses of finger: 

‘brings n business and for purpeses 

Finer rt Deartest of identification. Find out how 

Desk 9206 Ly you can become 2 Saeee orice 

Tome, Special lined ofer 


%, now in force, Write for 
s free book 
finger-prista. lms particulars %, offer laste, No obit 


Perna : 
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Wonderful Camera Bargains 


le Cameras shipped 


Ei Riy errs 


Eivagced aster mettod, Navimg songing or time beating. Be 
thlahed M year Known everrwhere se the hese, Heras iaerctonsgre 
‘Sch stodent! Wee today fx fll partici. "Lee Wells Millard, Pres: 


North-Western Scheel for Stammerers, 2318 Grand Ave., Milwaukee, Wis. 
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How two men built up a great bank 


The directors of a big New York trust 
company were hunting for two unusu- 
ally able men to make vice-presidents. 
"The bank was being reorganized. Strong 
leaders were needed. The future of the 
bank depended largely upon the experi- 
ence and judgment of the men they 
selected. 

Selected for their business knowledge 

In the end the directors chose two men without 
any previous banking experience. One was a 
successful real estate agent. The other a big life 
insurance man. These men were selected because 
their business knowledge was broad and sound. 

‘The two new vice-presidents have placed this 
trust company among the foremost banks of 
America. Each has risen to the very fore-front of 
‘the banking world. Today, one of these men is 
president of another, even bigger trust company 
‘—the second largest in America. The other man 
is partner in one of the strongest private banking 
firms in the world. 

Why they succeeded 

‘These two men succeeded in a totally new 
business because they had mastered the principles 
underlying aif business. They were able to build 
up a great bank because of their unusual grasp of 
‘business fundamentals. 

‘This same knowledge lies behind every big 
success. Once acquired, it needs only the personal 
qualities of determination and energy to make 
success sure for any one. 

It is this broad grasp of big business principles 
that the Alexander Hamilton Institute is giving 
to more than 60,000 men in America today. 

Based upon the actual experience of 

thousands of successful business men 

‘The Institute collects, classifies and transmits 
thru the Modern Business Course and Servi 
the best thought and practice in modern busi 


ness. It gives you a thoro and sound training 
ia. the fundamental principles underiyiag ll 


broad executive training is rapidly increasing. 
‘Men in all branches of business are being called 
upon to assume the work of others and to fill 
more responsible positions. For men who are 
prepared there will be more opportunities than 
‘ever before to succeed in a big way. 

Advisory Council 

Business and educational authority of the 
highest standing is represented in the Advisory 
Council of the Institute. This Council includes 
Frank A. Vanderlip, President of the National 
City Bank of New York; Judge E. H. Gary, 
head of the U. S. Steel Corporation; John Ha; 
Hammond, the eminent engineer; Jeremiah W. 
Jenks, the statistician and economist, and 
Joseph French Johnson, Dean of the New York 
University School of Commerce. 

“Forging Ahead in Business” 

A careful reading of the 135-page book; 
“Forging Ahead in Business,” which we will 
send you free, will show you how to prepare for 
the increasing number of business opportunities 
that are bound to come during the next few 
years. Every man with either a business or a 
career to guide to bigger, surer success, should | 
read, this book. Simply fill out and send the 
‘coupon below. 


Alexander Hamilton Institute 
New York, N.Y. 


672 Astor Place 
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Look At Him Today!” 


“Six years ago he started in here just as you 


are doing. Now he’s General Manager and 
makes more in a day than he used to make in 
aweek, The first week he was here he began 
to train for the job ahead by studying in spare 
time with the International Correspondence 
Schools, Inside of six months he got his first 
promotion. You've got the same chance he 
had, young man, Follow his example. Take 
up some I, C. S, course right away. What ya 
are six years from now is entirely up to you. 
‘This is the story of thousands of successful men. 
‘They did their work well,and insparetime, with I.C.S. 
help, trained themselves for advancement. Th 
the thing for you todo. Whatever your chosen work 
may be, there is an I. C. S, Course that will prepare 
yourightat home fora better position with bigger pay. 
More than 100,000 men are getting ready for pro- 
motion right now in the I. C.S. way. Let us tell 
‘ou what we are doing for them and what we can do 
Teryou, The way to find out is easy. Just mark 
and mail this coupon, 


TINTERNATIONAL, ¢ GiARESPONDENCE SCHOOLS 
ped 


5819, 
Sener ce ty lagi 


____suate. 
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Box! PS. Sif Waban Sve.r Eng 
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LEARN MUSIC 


AT HOME! 


SPECIAL OFFERTEASY LESSONS FREE — Piano 
Vali Manjor Standotia, Guitar, Cornet, Harp, Cello, Cigrset 
Piccolo, Trombone, Fiute, of to sig. You pay only for iausle ‘and 
Pontagt—ehichinemall Noctras ou earn by gots, Besianers 
Seadvanced pupils; Plain simple, ystomati, 16 yeary 

‘Start at once.” Send your name klet iy Feturn mal 
‘Rddrens U.S Schoo Of Muse, Box IOEL 320 Buh Ave, N.Y Cley, 


Popular Science Monthly wv 


Opportunity for Every Ambitious 
Man To Decide Whether or Not To— 


test, pure 
i} for i! today.” Tn the privacy 
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SE Aamnstiy ee yous teres ot will know for yourself whe 
‘material fora suc- 


pore 
Investigate f] Sesofal Drattsman, Other nati 
ee 
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I] succeed 
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Earn $25 to $100 a 


Week and More 


‘You can doit—with our help. We have wu 
fitted them & 


will pay you to inves 
ence, 

CHICAGO TECHNICAL COLLEGE 
931 Chicago “Tech” Buil Chicago, IIL. 
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iS your own! 


‘ersonal 
‘ile te kind of ork vousbould fallow. 
‘No obligations. 


For the Job Ahead 


The story above was clipped from 
ona of the recent ieoves of “The Ford Bul 
of 
men it was difficult to find even 300 men who 
could fill the jobs ‘beady But this condition 


1°88, 
Rush ahead fa the man 


‘Tho kind of 
whois alwaya ready to tke fea the 2b ahead.” 30 man 
‘who will got the training ‘opportunity. 


You Can Get 1 That Training 


‘The American School has prepared men for 
ia not 
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Make your mark in the coupon now before 
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Men 18 to 55 Years for 
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Are you interested in the me- 
chanical side of an automobile, 
its proper operation and eco- 
nomical maintenance? 
Owners—Garagemen—Chauffeurs 
The Amerian Chauffeur is a 
live monthly magazine fea~ 
turing articles in common 
sense language, by “men who 
know,” on instructive topics, 
which will be interesting and 
of great value to every auto 
owner, chaulfeur and garageman, 


FREE OFFER 


To introduce the American 
Chauffeur, we are offering 
this plated lacquered watch 
fob, with seal grain lea~ 
ther strap, as illustrated, 
ABSOLUTELY FREE, with 

213 months’ subscription to 

the American Chauffeur at 

the Tewular price of 25e. 


OTK 
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ELECTRICITY 
DRAFTING PLUMBING 


If you are eager to rise quickly to a position 
paying big money, get this amazing book at once! 
Tells of thousands of openings for trained 
Electrical Engineers, Electricians, Draftsmen, Plumbers, 
Bricklayers! Reveals an easy, slure way to fit yourself 


quickly” and 


S. NEEDS 
TRAINED MEN J rie cu tt 
Before you enlist in the [f fveyear'" 
Army or Navy learn one off Ss Hbelou tes 

trades and get a Jf Sow!” fie yourscl 
higher rating and more money.) Sompund ire 
Ourada are veliting  murcteitl wea ie 
Our Sraduaies are, collating Sistas sees 
and making good. ACT NOW ff fate wile at, We 
‘We train you quickly. 


They’ stand beside you—guide you. 
gyery move. You learn by doing —by i 
very thing Ys made earyprnctical you lear 
‘Stimating contracting. you out Tu 
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ot 
Mechanic 
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a 
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for limived time! | Amaning low ust! 


Tele Excrie Shs 
Det Tine at Eta'S Cage 
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Pay- ~Raising Books at Reduced Prices 


Here’s your chance to get—at 
a bargain price—a set of books that 
will fit you for a better job and 
bigger pay. Yes, and you may pay 
the bargain price at the rate of 
only 50c a week. But you must act 
now! The rising cost OE paper and 
binding materials won’t permit us 
to continue this offer inde! finitely. 


No matter what your occupation, one of the sets listed below is bound to suit, your needs, 
‘They are written in simple, non-technical language by recognized authorities, and contain thousands 
of photog otogzanh fl full-page plates, diagrams, ra that ma make difficult points as simple as A-B-C, 


or full morocco id stamy 


ere for 7 Days’ Free Trial 


ne ladly send any set of books to you for seven days’ free’examination,, shi charges 
amine th them earefully—uge them St your work for an entire week Test the Sad 
orth many times what we ask, send them back to us. If 
ota 2 nay the macaliy redaes peice ou te eany tars exeisinod below. 
taper like this is may not ‘come again for years, ‘Take advantage of it today a aan alent 
the set you need from this list of practical, up-to-date mechanical books and save 20 to 


The American Technical Society’s 


Practical Mechanical Books 


SizeofPage lus. RegularPrice Special Price 
$29.80 


‘3900 re10" 3000 $45.00 
4760 7x10 4000 50.00 24.80 
$300 7x10 2500 85.00 19.80 
3000 7x10 2800 85.00 19.80 
1500 7x10 600 20.00 15.80 
Automobile Euginecring, 2000 x8 ‘2000 500 16.80 
Telephor legraphy : x! 2000 . 12.80 
ern Shop Practice. ae! 2300 Bigx8% 2500 30.00 17.80 
Heating, Plumbing and 1600 x10 1600 20.00 42.80 
pong 3 Sey Je! "a 36: im 6 ley 8 4 
Motion Picture Work . « ‘7x10 300 12.00 


ae 
sreciai niscounr courn! Only SOc a Week 
© (ammcan recemcat socmry, cucew esa, 4 Not only can you buy these books ata rock-bottom 
SS ae price, Ist we oer ieee Yo Yor ch the eaalent Of Mee Iy) 
Ee If, after seven days’ examination, you de- 
iosae ot you have selected, simply Send us $2 
oon gh month until the present jow price has been 
Dells Elevaryon ever aand ot sears eer niet 
‘Don’t wait. ‘Means money in your pocket if 
you act now. Remember, you take no chances what- 
Zeer it costs nothing to and you are not obli 
to keep the books if you do not care to buy, ‘This o 
tocvery man living within the boundaries of the 
‘and Canada. Mail the coupon now—before you 
turn the page! 
AMERICAN 1 FECHNICAL SOCIETY 
ICAGO, U.S. 
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attention is that we have had replies 
from all over the world. 

For instance, we have had repli 
from Tien Tsin, China; New 
Wales; South’ Australia; New 
Zealand; Ecuador; Hawaii; Canal 
Zone; Brasil; Bermuda and many 
‘thers that I cannot at present recall. 

‘As I write here comes one from 
Tsoi Hak, of Macao, who mailed it 
over @ month ago. I have fell for 
some time that @ word of appreciation 
‘was due you, and I am glad to be able 
at last to take the time to send it. 
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Prepare for the Opportunities in 
Interstate Commerce 


“You now have the opportunity to enter a new profession which presenta practically unlimited opportunities. Fully half « 
snilion businesa| in the United States need men trained in tr “o deal with ralroade and 
mann organizations is ‘men -rasapertation to deal with airoade and expreta coe 
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trained yourself to handle bigger work.” ean ov ste 
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i Learn Practical 
2 Aeronautics By Mail 


| NOR the first time in the History of Aviation, a Practical and 
Efficient Correspondence Course is waiting for you under the 
direction of Qualified Aviators and Acroplane Builders, and a Special Offer 

of Great Importance is yours, if you will send the coupon at once. 

Aviation is in its infancy, It stands today where the automobile and moving picture business did 
ten years ago. And the big men, the money kings in these colossal enterprises were ten years ago 
obscure mechanics with less opportunity than you have today with this wonderful Course in Practi- 
cal Aeronautics. Now is the time to rise with the tide that means to you both fame and fortune. 


Week! 
Today there is a great 


Aviation, Experts in Aeronautics command tremen- 
dous salaries. Government Branches, Aero Socie- 
ties, Aeroplane Builders, Repair Shops and others 
are clamoring for trained men. 

We prepare you by mail to train for flying—at 
home—in spare time to fill any of these positions: 


Aeroplane Mechanic 
Aeroplane Builder Aeronautical Engineer 
‘Aeroplane Salesman 
Aeroplane Assembler Aeroplane Repairman 
‘Aeronautical Contractor 
Aeronautical Instructor Aeroplane Inspector 


No matter what your present business may be, 
equipyourselt NOW totake up the new profession 
of Practical Aeronautics. Send the Coupon today 
for full particulars of our Course and the Special 
Offer wearenowmaking. Thisisyouropportunity. 


Highest Endorsement By 
\viation Authorities 
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TaN LEARN TO DRUM 


For Yourself— Easkest instrument to learn, Earn $15.00 


or $20.00 evenings as a side line. Most 
demanded instrument. Demand far exceeds 
the supply. We teach you in a few casy 
lessons by mail, at surprisingly low te 

Grasp this opportunity. Write TO-D. 
for free booklet and information. 


MICHIGAN SCHOOL OF DRUMMING 
DETROIT, MICHIGAN 
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ENGINEERING fcc 


One Year Practical Courses. Day and Eve- 
ning classes, Splendid equipment and instruc- 
tion. Low tuition. For particulars address 


ee DETROIT TECHNICAL INSTITUTE. 
SHIPPED ON APPROVAL Box 306, Y. M. C. A. Building, DETROIT, MICH. 
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— The Man Who Directs 


Everywhere in business there is need for 

the man who knows: Higher Accounting. 

To meet the competitive conditions that exist 
today, waste must be eliminated, accurate cost 
systems must be installed, economies must be put 
into effect and the management must have the whole 


~ situation charted and shown in figures whenever wanted. 

To analyze a business, a man must be to accounting what the highly, trained lawyer is to the legal 
aspects of commerce. To the man with this special 

Over 500,000 American concerns today need the services of Expert Accountants. That shows 

where opportunity is. Write today for information about the course in Higher Accounting given by 


LaSalle Extension University 


“The World’s Greatest Extension University”’ 


knowledge, the road to success is open. 


mou register A 
i American ‘Tegra i. Wells Faro Express Companys ete. More than 70 
fiecre and employees of business inatitutions throughout the United Sates have been enrolled for LaSalle cours. 


Our staff of experts in the Science of Accounting will give you their direct instruc 
tion by mail, guiding you step by step until you have ‘mastered this paying profession. You will 
study text books, lectures and accounting methods, prepared by 
futhortee~ men who are actually employed or retained ag expert advgersby leading Easy Terms 
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FREE TRIAL 


Keep It 


for $3.00 per Month 


Or Return It 
At Our Expense 


The Oliver Typewriter—Was $100—Now $49 


A $2,000,000 Guarantee that it is the Identical Model 


Be your own salesman and earn $51. It used to be that 15,000 salesmen and 
agents, office rents in 50 cities and other expenses demanded 50 per cent of the 
price. But all that is ended. You get the identical typewriter formerly priced 
$100—not a cent's alteration in value. The finest, the most expensive, the latest 
Oliver Model. Old methods were wasteful. Our new plan is way in advance. 
It is in keeping with new economic tendencies. It does away with waste. In- 
flated prices are doomed forever. 


—] who wants a lesser typewriter? You may have 
Brand New—Never Used InOliver for free ual by checking the eoupon 
1eD2,.at, confuse this with offers of ear- below. “Or you may ask for urtherinformat 
lier models, rebuilt or second-hand. Note 
the signature of ‘this advertisement. This An Amazing Book 
is a $2,000,000 cancern. All the secrets of the typewriter world are 


We offer new Olivers at half price because 
we have put typewriter selling on an effi 
cient, scientific basis. 

You now deal direct—sell 
to yourself, with no one to 
influence you. This puts the 
Oliver on a merit test. No 
middle men—no useless tolls. 


You Save $51 


This is the first time in his- 


User inforthation at once. 
THE OLIVER TYPEWRITER CO. 
110-6 Olives Typewriter Bide., Chlcnto 


being you either the Olle Nine for fe 
ial or further Information. Check care: 
fully which you wig 
nt 
tory that a new standard $100 lo 18:6 Oliver Typewriter Bldg, Chcago, I 
typewriter has been offered for Io wien . 
» Remember, we do not Ship me a new Oliver Nine for five anys. free ingpec- 
offer a substitute model, cheaper hor dif- J gc title wo semi in You woth fully pald for, DT MONE 
ferent. But the same splendid Oliver used 
by the big concerns. Over 600,000 Olivers 
have been sold. 

‘We ship direct from the factory to you. 
No money down—no C, O. D.—no red tape. 
‘Try the Oliver Nine at our expense. If you 
decide to keep it, send us $3.00 per month. 
If you return it, we even refund the ship- 
ping charges. You are not placed under 
sthe-slightest obligation. That's our whole 

lan. We rely on your judgment. We 

ow you don't want to pay double. And 


Mail 


ThisCoupon 


Now! 


My shipping point is........ 


This does not place me under any ot It 
I choose to Teturn the Oliver, I will ship it back at your expense 
at the end of five days, 


C1 Do, not send a machine until T order it. 
book—"The ‘High Cost of Typewriters—The Re 
the Remedy,” your de luxe catalogs and further information, 


«State. 
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The War, Electricity—and YOU 


Three minutes spent in reading this article will be well repaid 


||| President Wilson, in 
|| his Proclamation of May 
17th, uttered the follow- 


sersed only when the 
Shar pshooter” marches "and. the 


These sentences can have only one 
meaning to you men who want to find 
success through electricity. This country is 
in a world war, a struggle in which vic- 
tory will come to that nation which 
best equipped in the fullest sense—in 
arms, in men, and in science. You al- 
ready know the large part that Electricity 
has played in the war; and that part is 
going to be greater as the war progresses 
and the genius of our Edisons and our 
Steinmetzes is brought into full play. In 
the vast preparations now under way in 
this country the opportunity lies open to 
all electrical men who are wide-awake 
enough first of all to perceive it and then 
to grasp it. 


Serving the This is your opportunity to serve 
Nafiostecr your country fe the ‘manner for 
Nation Best ‘hich you are best fitted; to take 
part in the great electrical work now going on. But 
the Nation needs no dabblers, no half prepared 
amateurs, who are mere wishers instead of workers. 
It needs only, thoge who are prepared, who have 
learned electricity by #oing the very work tt 
later called on to do. That is the Tind of tealaing 
rou get in the New York Electrical School. The 
‘hool that Trains while it Teaches. This is the 
method which enables you to cut out long years of 
Epprantichship and start an an expert in electricity, 


Electrical Work in All branches of the Government 
caloed a ia 


Sevee ater r 
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Higher Up sto-1 position of responsibilty. 
Expert Bot a dabbler in electricity Wet the course is 80 
Simple that ‘anyoue. with s ‘common acho education can 
fale it. “We have no Tequlrementa for entrance. 

The length of the course we have mentioned ls seven months 
But that depends on you, "You cam stat aay time ad work 
as fast or slow aa you lite. You do not have to Lsep up wth 
anybody cic” No'one "a re you ack” Vor work enlrely 

Sli che way through and You can slay unt 
fel you have earned tall: Whether You devote ecven osha 
or more than seat to the eourves ihe cout i the same, 

We have both day and night session, but mort of our men 
tate the’ day easons because 1e naturally enables them %2 
‘Complete the course quicker. 


Roath ieee 
New York Wi, Joni te er Non at 


Sicettical there sare. big enrbye 
TeceFat expsions braves and facies fr toody quick 
‘fork in an stenephete of Industry. 
“Lege enter ger eters 

come from other etic, from all 
Sver the: United Stace, "They 
falize the advantage of coming 
To New Vork to learn lectrictye 
‘Noout 4300 in all have gone oe 
fom our school ino “success 
Yostcando the same: "We balers 
that with us you can learn more 
{Rorotehly™ and more auckly 
than ‘anywhere lee’ Decals we 
five you practice, ‘We teach 


you only what you use, 
And Now if you have an ambition to make a name for 
yourself in the electrical field apd serve you 
Suntry wel, you will want to join the New York Hlcctical 
School with our September sesions.| Then you should burey to 


You are an 


‘send for ow 64-page book which tells you all about the school, 
with pictures of our equipment and students at work, and a 
full description of the course. You need not hesitate to send 


for this book, "It is FREE to everyone interested in electricity. 
Tt will not obligate you to send for it. Send the coupot, or 
site usa Teter: “Bue write us mow lyon are taking 
about the subject of electricity. Address NEW YORI 

ELECTRICAL SCHOOL, 40 West 17th Street, New York, N.Y. 


‘Mail this coupon today for free book 


NEW YORK ELECTRICAL SCHOOL, 40 W. 17th St, New York 
Please send FREE and without obligation to ‘xe your 64-page book 


Apomsss . 
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Let the Popular Science Monthly 
Send You a Check 


Do you know an interesting photograph when you see 
one? 

Then you should be receiving checks regularly from 
Popular Science Monthly. 

Go to the nearest newspaper office and ask the editor 
for the names of inventors in your town. Find out what 
each is doing. If one has invented a device to catch chicken- 
hawks with kites, another an apparatus to kill flies by elec- 
trocuting them, and a third a treadmill for his dog, and 
so on, let us have articles, with photographs or drawings— 
quick ! 

Do you know that photographers’ studios are mines for 
some authors? Go to the nearest studio, Ask the photog- 
rapher to let you look through his plates and prints. Pick 
out the novel, the curious pictures, and mail them to us. 

Is there a big manufacturing plant in your town? Did 
you ever go through it with your eyes open? How do you 
know but some mechanic in that very plant has invented a 
machine which is saving his boss a thousand dollars a week ? 
Shouldn’t the whole manufacturing world hear of that man? 

How about the big engineering jobs in your neighbor- 
hood? Do you know that contractors never dig two cellars 
alike? Keep an eye on them. Look ouyfor new labor and 
time-saving machines. Bs 

Now get busy and receive some checks. 

News to you is something which is new to you. 

Is the picture of Italian soldiers with blackened faces 
on Page 382 of thig issue news to you? We put it there 
believing that it would be. 

On Page 333 is shown a roof bungalow. One of our 
readers happened to discover this unique mode of living, and 
recognizing something new, he immediately obtained photo- 
graphs, and sent them to us. They were news to us and we 
paid him for them. 


The Land Torpedo in Action 


but high-speed automobile is sent straight for the enemy. Caterpillar wheels and 
fers_can be provided when necessary. On reaching the trenches, the half ton of 
a oleate and shrapnel is ignited electrically, blowing the barbed-wire entanglements to pieces 
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Why Not the Land Torpedo? 


Mount it on an automobile; open the throttle wide; 
and let the machine rush to the enemy’s trenches 


HE submarine torpedo is the most 

destructive weapon of the sea. Then 

why not a land torpedo? A cheap 
vehicle could be made to carry a high- 
‘explosive mine, a huge shrapnel, or a mis- 
\sile which would be a combination of both. 
‘Where necessary, provide the vehicle with 
“caterpillar wheels and with a wire-cutter, 
and dispatch it toward the enemy, over 
:shell craters and through entanglements 
‘into the opposing trenches. There the 
:charge could be exploded, and the men and 
‘property within blasted into oblivion. 
i. The originator of this plan is Felix 
bah, of Philadelphia, whose idea he 
as conceived it is illustrated in action. 
‘Phe ground of “No-Man's Land” being 
‘lat, ordinary gasoline automobiles of small 
size are used. In them the charge is 
earried, consisting of about a thousand 
pounds of explosive, mounted on the 
crutch-like frames. The firing wires which 
lead back to the electric igniting coils are 
seen in our picture projecting from the 
rear. The outposts are telephoning the 
order to fire. The fatal button is pressed— 
then ghastly destruction. 

And the enemy? Has he no defense? 
No doubt he will erect concrete barriers, 
and blast huge craters. Caterpillar wheels, 
however, would be a single means of over- 
coming the craters. The use of percussion 
caps, which would ignite the torpedo charge 
on striking the walls, would be one way 
of smashing through them. 

Let us not forget that once we can get 
the torpedoes there, the rest will be easy. 
If nothing else can be used, time-fuses 
will set off the charge at the proper instant. 

The other military considerations in- 
volved in the practical application of the 
project are much more simple. There will 
be no difficulty in constructing the light 
type of automobile that would be required. 


In fact, the plan would provide the means 
of giving many an antiquated automobile 
which is about ready for the junk heap, 
its opportunity for making its last sacrifice. 

From the shipping point in Europe, the 
men of the “Land Torpedo Corps” could 
each ride an automobile directly up to the 
front, thus relieving the railroads of the 
burden. Here the torpedo charges could 
be mounted, tests could be made, and 
everything could be planned for a con- 
certed assault. 

To launch the torpedoes on this drive, 
competent officers would have to set and 
lock the steering gears. Throwing open a 
clutch from the rear of the machine, the 
automobile leaps ahead audaciously. "The 
vital parts being armored, the enemy will 
be unable to damage it severely when the 
machine is seen to be rushing towards 
them at some sixty miles an hour. 

Closely resembling this land torpedo is 
the torpedo car described on page 526 
of the April issue of the Popular Science 
Monthly. It too is designed to take the 
place of artillery in preparing the way for 
infantry attack. A torpedo carrying several 
hundred pounds of high explosive is mount- 
edonachassis. The propelling power may 
be either gas, steam, compressed air or a 
storage battery or electric motor. Its most 
important feature concerns the method by 
which it is guided and fired. This is done 
by means of cables and wires in the hands of 
the attacking party, which is a noteworthy 
advantage over the land torpedo described 
in this article. Furthermore, the torpedo 
car, should it not reach the enemy because 
of rough ground, can be drawn back to the 
trench from which it was started by a simple 
pull on the control cable. The torpedo car 
would cost about one thousand dollars, 
whereas the modern naval torpedo costs 
seven thousand dollars. 
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Salvaging Motor Wrecks with a 
Special Equipment Car 


W have long been familiar with the 
wrecking train of the railroad with 
its special crew of trained mechanics and 
its hoists and derricks for clearing away 
debris or setting cars back on the track 
again in case of wreck or collision. But 
it is only recently that the wreckers for 
the motor world have-come into view. One 
of the best equipped cars of this kind is 
operated by Mr. Meehl in Port- 
chester, N. Y. 

‘The wrecking carwith its 
is ready for instant sery 
and answers calls within 
a radius of one hundred 
miles at any hour of the 
day or night. The car 
itself is a simple chas- 
On the rear end 
is a two-ton hoist 
and all sorts of rope 
pulleys and_ tackle, 
besides jacks and 
tools for emergency 
repairs. A two- 
wheeled truck is part 
of the equipment and 
is used when towing 
cars whose wheels are 
out of commission. Two 
powerful acetylene 
searchlights are used 
to light up any night 
work and two heavy 
jacks are carried on the 
running board which are 
used to jack up the rear 


crew 


admit onl: 


‘The slits in these opaque glasses 


‘a small percentage 
of direct light rays to the eye 


The wrecking car answers calls within a 
radius of one hundred miles, night or day 


wheel when there is any hoisting to do and 
take the strain off the tires. With this 
car it is possible to tow in a wrecked car, no 
matter how badly it may be broken up and 
it is possible to pull the car out of any kind 
of a hole. It has frequently had occasion 
to hoist cars out of streams or up an em- 
bankment twenty-five or thirty feet high. 


How the Eskimos Taught Us to Take 
the Glare Out of Motion Pictures 


‘AVING suffered from the 
flickering and glare of 

motion pictures, Dr. 

A. Richardson, of New 
York City, developed a 
pair of ‘opaque eye- 
glasses with narrow 
slits in them, through 
which he views the 
pictures without the 
slightest discomfort. 
The Eskimos have 
used similar glasses 
for years in prevent- 
ing snow blindness. 

Whena person looks 
at a motion picture 
with the naked eye, he 

receives the intense rays 
through a comparatively 
large area of the. eye. 

Less than one-half of 

these rays are necessary. 

The other half simply 

tax the eye. They add 

nothing to the clearness 
of the picture and pro- 
duce the. intense glare. 


Potash from California Sea aed 


Subterranean reapers harvest the product 


The kelp is cut four feet below 
the surface and is carried on 
deck by belts. Here it is 
crushed and stored in tanks 


| Bae potash 
problem has 
been successfully 
solved. Our supply of 
raw material for its manu- 
facture costs little and is practically inex- 
haustible. Near San Diego, California, un- 
dersea reapers are harvesting kelp, from 
which potash equal to about three times our 
annual importation from Germany previous 
to the war, is made by one concern; a 
second plant of about equal capacity has 
been established in the same vicinity, and a 
smaller plant installed by the Government 
isin operation. Just now, the manufacture 
‘of munitions requires all that can be pro- 
duced, but we can obtain all that is re- 
quired for ourselves and our allies. 

The reaper cuts the weed four feet below 
the water surface when empty and six 
feet when loaded, the depth having been 


The harvester 
waiting for the 
tide to come in 
before it con- 
tinues its un- 
dersea kelp-cut- 
ting operations 


made a Government regulation for conserv- 
ing the supply. Each of the three boats 
in the Hercules fleet takes about five hun- 
dred tons every working day, which means 
practically every day in California. The 
cut kelp is carried aboard the harvester 
on a continuous belt elevator to a mill, 
where it is crushed. The resultant sticky, 
gelatinous mass, deposited in the storage 
hopper, contains about eighty per cent 
water. This is pumped through a six-inch 
pipe. As soon as a capacity load is ready 
it is transferred by pumps to barges and 
thence into digestive tanks on_the wharf, 
each of 50,000 gallons capacity. Subsequent 
processes deal with evaporation. 
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The seats are fast 
ened to pivoted 
pipe uprights 


At right: The truck carry. 
ing thirty-eight soldiers 


Lift Three Floor-Planks and this Motor- 
Truck Carries Thirty-Eight Soldiers 


eure. with a new type of body in 
which three of the floor planks may be 
raised to form seats, the novel motor-truck 
shown in the accompanying illustrations is 
capable of carrying thirty-eight soldiers 
sitting astride the three seats. By this 
method of seating, the soldiers are carried 
much more comfortably than would be the 
case were they obliged to stand on their 
feet on long overland journeys. It also 
permits every available inch of body floor 
area to be utilized and practically in- 
creases the seating capacity one 
hundred per cent over that of 
the ordinary type of body. 

The three seats are car- 
ried on pivoted pipe up- 
‘hts which can be locked 
‘a vertical position 
when the seats are to be 
used. When not em- 
ployed, they can be 
dropped in three min- 
utes in such a manner 
that the top boards of 
the seats are flush with 
the other boards of the 
floor and form a flat 
platform or stake body 
which can be used for 
the transportation of 
freight, baggage or other 
supplies. 

As shown, the si 


The hook and bait carrier 
clamped to the rod near the reel 
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the body are slatted and are hinged along 
their lower edges so that they may be 
swung down to permit of easy access to the 
seats from both sides of the truck. The 
novel body was invented by P. Landes, of 
Chicago. cept for the body, the motor 
truck shown is of the conventional type, 
with no changes necessary for the body 
mounting. It is considered by 
= experts who are giving their 
attention to the questionof 
transportation of troops 
to be a solution of one 
phase of the problem. 
The seats are so con- 
structed as to allow of 
equal distribution of the 
weight over the wheels. 
This gives necessary bal- 
_ ance and increases the carry- 
ing capacity. 
Carrying Your Hook and Bait Where 
They Won't Drag 


NE of. the fisherman's troubles, the 
snagging of the hook when walking 
through grass or brush, is eliminated by 
means of a protector which is attached to 
the pole near the reel. The hook with its 
bait is placed in the wooden carrier until 
the fisherman again reaches a place where 
there is space enough to cast his line with- 
out getting it entangled in the brush. The 
minnow or other bait is perfectly protected 
from mutilation, and catching the hook in 
the clothing is also avoided, The 
protector is light, and helps to 
balance the reel on the pole, 
which may ‘be either of 
steel or wood. The pro- 
tector is attached se- 
curely to the pole by 
a clamp which can be 
tightened by hand, 
So far as casting 
goes, the fisherman 
may probably be in- 
convenienced a trifle at 
first by the additional 
weight of the carrier, but 
he will soon ome _ac- 
customed to it. The 
carrier is large enough to 
accommodate a plentiful 
supply of bait and hooks 
of all sizes, even those 
used for deep-sea and 
salt-water fishing. : 
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Taking Photographs with a Concealed 
Buttonhole Camera 


NE of the quaintest and 
most ingenious detective 
cameras ever devised has been 
invented by A. A. Ciani, of East 
Orange, New Jersey. It resem- 
bles other cameras in only one 
feature, the lens, but even that 
feature is distinctive, so that it 
might be said Mr. Ciani’s camera 
is without a counterpart. It is 
designed to be worn concealed 
under the coat, in the manner 
shown in the illustration. The 
protruding lens can 
laced in the top button- 
Rois ofthe coatand phots- 
graphs taken without any- 
‘one knowing it, by pulling 
a string hidden in the 


ket. 
MTook carefully at the 
illustration showing the 
interior of the camera and 
you will see the shutter, 
partly operated, in a 
sector shape. The shut- 
ter appears on either side 


327 


Inflating Huge ‘Pillows’ as Targets 
for Airplane Practice 


NN the days when balloons 

were more of a novelty 
than they are now, gas-bags 
were often made in the form 
of animals and human beings. 
The “pillows” which are shown 
in the photograph below may be 
regarded as a relic of that time; 
but they are used for a far 
more practical purpose than 
were the old man and animal- 
shaped balloons. 

Nowadays, the heaviest naval 
guns are the only weapons 
able to decide _ battles. 
If there were no airplanes, 
these guns, too, would be 
powerless; ' they could not 
direct their fire tellingly 
without aid from a watch- 
ful man in an airplane. 
Hence, the fortunes of 

modern battles rest not 

only with sixteen-inch 
guns but in the last 
analysis with airplanes. 

That explains the stern 


of the lens, in the opening 
just below the stem. Over 


‘The detective camera is worn 


concealed under the coat. It is 
‘operated by pulling a cord which 
is led from it into the pocket 


struggle which is being 
waged for supremacy of 
the air. 


the brass centerpiece, but 
not visible in the photo- 
graph, are two rubber bands which come 
into contact with the sensitized plate. 
By operating a knob on the front side of 
the camera, the centerpiece is turned and 
with it the plate. Four photographs can be 
taken on a plate, as there are only four 
teeth on the centerpiece. Every time a 
picture is taken the plate is revolved one- 
quarter turn, The shutter is operated by 


The “pillows” shown 
herewith are really balloons roughly shaped 
like rectangular wings. Fighting in the air 
requires so much skill in an entirely new 
sort of marksmanship that the practical 
British have hit upon the scheme of 
systematically training their air fighters 
in shooting from speedy airplanes at these 
odd-shaped balloons. The balloons are 
not inflated with gas, as they rest on the 


pulling the loor, but 
string con- with air from 
cealed in the a big electric 
pocket. blower in the 

The coat center of the 
can be but- room. Such 
toned over a blower is 
the camera found in 
without. in- every balloon 
convenien- factory for 
cing the use in var- 
wearer and nishing; for 
without "ex- only a’ dis- 
citing ‘the tended bag 
suspicion of can be ‘var- 
the one to nished or in- 
be snapped. spected, 
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This Airplane-Camera Takes 750 
Exposures with One Loading 


ff REL greatest work of the airplane is to 
locate the enemy's strongholds and 
batteries and then map them. 
The multiple airplane-camera 
which the Allies are using—an 
American invention, by the 
way—can map the 
German lines with 
truly marvelous pro- 
ficiency. Where, 
in the first part 
of the war, artis 
observers were 
used to make pencil 
sketches as accu- 
rately and as quick- 
ly as they could, 
now cameras such 
as this one are em- 
ployed to take 
thousands of pho- 
tographs at the rate of one a 
second, if necessary. 

One’ multiple airplane- 
camera alone is capable of 
seven hundred and fifty ex- 
posures with a single loading. 
The secret of this great 
capacity lies in its use of 
ordinary motion picture film. - It is con- 
structed much like the ordinary film 
camera, with the exception that the turning 
of the film for a new exposure is accom- 
plished automatically by the action of a 
set of gears. 

The camera is placed on 
the airplane so that it will 
have an unobstructed view 
downward and slightly for- 
ward. One pull on the flexi- 
ble cable, connected with the 
operating lever of the gears, 
winds up the previously ex- 
posed film, sets the shutter, 
makes the new exposure, and 
registers its number. 
spring instantly brings the 
lever back into normal posi- 
tion ready for the next pic- 
ture. This happens so swift- 
ly that it is possible to make 
a continuous record of a 
flight. In  bomb-dropping 
the camera is capable of tak- 
ing pictures of the bomb in 
the air and at the very in- 

1 stant of explosion. 


Shutter 
release 


} 


Flexible] 
cable 


Cam-operating 
film-ninding 
mechanism 


Shutter timing] 
control 


‘The camera that takes 750 
exposures with one loading 


It would take ten man-oper- 
ated hand trucks to do the 
work of this electric truck 


Popular Science Monthly 


The Electric Stevedore. It Saved 
$18,000 in Labor its in a Year 


ELOW is pictured an electric floor- 
truck that does the work of ten man- 
propelled trucks. The pull- 
ing effort of the single front 
power-wheel is such that a 
railroad flat car weighing 
33,900 pounds is hauled over 
sandy soil, carrying several 
interested observers. 

The truck is the in- 
“m vention of J. E. Haschke, 
*”@r of Los Angeles, the man 
at the wheel. 

The truck weighs but 
1500 pounds. The mo- 
tor is mounted on the 
yoke of a caster wheel, 
which permits the truck 
to revolve within its 
own wheel base; hence 
its peculiar usefulness 
upon congested floors. 
viva? The wheels are rubber- 

tired. 

A striking feature is em- 
braced in the two levels of 
the truck, one but twelve 
inches from the floor. Any 
level of platform desired or 
demanded by warehouse needs can be 
provided. The truck will carry a ton on 
its back and tow several tons more on 
trailers; or it will carry several tons of iron, 
for instance, at a time over good streets. 
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Above: The two hundred sound-proof rooms 
were finished in five days by using a quickly 
applied, ready-to-put-up composition board 


At right: Putting up the sound-proof board 
material. Standard lengths were used and 
practically unskilled workmen employed 


Two Hundred Sound-Proof Rooms and 
How They Were Built in Record Time 


ITH only five working days in which 

to erect two hundred sound-proof 
rooms in the large Coliseum in Chicago, 
the management of the National Music 
Show was confronted with an extraordinary 
problem. The difficulty was made all the 
greater by the impos ‘Yy 
of getting a sufficient force / 
of workmen on account of \ 
the unusual war demands. 
The problem was solved 
by the use of a composition 
board material which proved 
highly efficient in deadening 
sound. In fact, although the 
walls were very thin, as is shown 
in the photographs, no sound of 
the numerous musical instru- 
ments or of voices penetrated 
from one room to the next. 
‘The rooms also made a very 
handsome appearance. The 
auditorium built for concerts 


the air or out, as desired 


had much the appearance of a real audi- 
torium built to stay. 

The rapid construction work was made 
possible by the lightness of the material, 
and the fact that comparatively unskilled 
workers could put it in place. 


A Paper-Disk Flipper for the 
Youthful “Cut-Up”” 


G RLS and boys alike derive 
endless amusement from a 
new device which throws a 
paper disk larger than a 
silver dollar from a hundred 
to a hundred and fifty feet 
into the air. The device is 
very simple in its opera- 
tion, but flips the disks to a 
surprising height. You 
simply hold it in your right 
hand, with the thumb on the 
trigger member in the position 
shown in the illustration, then 
remove the thumb suddenly, 
and up or out the disk shoots. 


In the Grottoes Under the 
Battlefields 


While the battle line sways back and 
forth over Verdun, in France, the 
military authorities live underground 
and carry on their business as usual 


At left: The composing room and press 

of “L’Echo de Paris.” Underground 

France must have its daily newspapers 
French Oficial Pboton 


‘Ain charged actin WH soy bata ected, ‘There are numerous f 
telephone connections and the commanding officer follows on his map the movements of the troops 


In spi ir cellar quarters strict records From this subterranean office all permits 
of all affairs are kept by the city officials are issued for travel on the city streets 


The Trench Farms of the Philippines 


‘Notwithstanding the fact that rice grows best in valleys where the soil is rich and 
where it is kept flooded almost continuously until the grain matures, the Filipinos, 
who are as dependent upon rice as are the Japanese and Chinese, have succeeded 
in growing it upon mountainsides. There is of course a variety called “upland 
rice,” which requires less water than that grown in the valleys, but even this is 
grown in marshy soil, kept wet by a trench system which holds back the rain and 
the irrigating streams preventing the water from flowing down the mountain and 
holding it in grooves in which the rice is planted. Huge water buffaloes are used 
to drag the plows and harrows through the mud. Sometimes these animals are 
blindfolded and made to turn wheels which elevate the water from the streams to 
the trench-fields. After the rice sprouts are set out, the water must be let off from 
time to time to permit weeding and cultivation, but it never destroys the ledges 
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Remote from Man the Eagle Builds—But Alas! 


Bringing a young one to earth from its 
aerial roost. When two months old, 
eagles are ungainly creatures. They 
have not sufficient strength to use 
their wings and hence are helpless 


At right: A searching party and mo- 


tion ‘picture operator returning to , 


earth after a successful hunt. In 
addition to the danger of breaking 
their necks the hunters face the risk of 
being attacked by the mother bird 


A pair of young eagles, two 
months old, in captivity. 
They have just been cap- 
tured from a nest on a 
distant mountain. Note the 
wild look in their eyes. 
This is never entirely lost 


Risking his life to reach a nest. In Santa 
Clara Valley, California, searching parties 
capture the birds and despoil their nests 


Bungalows on the Roof of a Post-Office- 


‘The post-office occupies the ground floor, and the bungalows take up the space that 
floor. The nine bungalows rent for $25 a month each 


would otherwise be the second 


Above: The top 
of the post 
office bungalow 
colony. The 
windows seen on 
the second’ floor 
as_one looks at 
the building 
from the street 
are the windows 
of the bungalows 


The bungalow 
residents have 
the advantage 
of being down- 
town and at the 
same time of 
living in an at- 
mosphere far re- 
moved from that 
of an ordinary 
apartment house 
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And the Inventors Never Cracked a Smile 


Rockers more than ordinarily 
accommodating. The one at left: 
above isa veritable rocking horse. 
The other has an additional 
rocker to prevent it from rocking 


One of the fountain 
pens above was in- 
vented in 1847. The 
ink was contained 
in the bulb section 
and sent down to 
the point by pres- 
sure on the piston 
rod. Note the two- 
pointed pen and 
the pen with 
leather finger loops 


water still seated 
and enjoying your 
paper and cigar 


Even musical instru- 
ments have not proved 
inviolate. Here we 
have a violin-horn, a 
‘@ gourd-like man- To get those 
doline which resem- highboots of "61 
bles an Indian club off, bootjacks 
were used. The 
chair has a kind 
of oarlock for 


Patented ‘way back is purpose 

in '57, for floating eta bat 
horses across brass projection 
streams. Four which sips back 
bladders, inflated Into a groove in 
with air, are strap- = the leather heel 


ped to the horse 


Pagheliri ang when not in use 


France’s Tank Contribution to the War 


+ Photos © Underwood and Underwood 
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tank a 
is talking 


itself in the fighting 
so far. The usual 
type of caterpillar 
drive is used 


Major Bossut and 
Lieut. Boucheron 
and the new tant. 
The photograph 
was taken just be- 
fore the tank brole 
down inside the 
German lines 
Rather than see it 
fall in enemy hands 
Major Bossut 
blew up the tank 
killing himself 


They Earn Their Living Simply by Seeing, 


The perfume smeller tests the most deli 
cate aromas with his critical nose and 
places a value upon them. It is interesting 
work, provided the perfumes are good 


Contrary to expectation tobacco 
is sampled by the sense of 
touch. If the leaf 
right to the sensitive 
of the expert it i 


Hearing, Smelling, Tasting and Feeling 


The miotion-picture director 
holds his job on the strength 
of his eyes plus his imagi 
tion. E 

a film visually he imagines 
himself to bea hundred thou 
sand picture fans all in one 


With ears trained to detect 
errors, some men are expert 
listeners, Singers as well 
Known as Caruso are some= 
times obliged to abide by the 
verdict of a listening jury, 
such as the one shown above 


Tea tasters are employed by 
every first-class tea concer 
and by the customs officers of 
all the Governments. Some 
of the tea experts chew the 
leaf, some judge by smell 
and some sip the beverage 
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Cats? Demons? No; Just Chunks of Wood 


a ~ we ee a 


‘The curio shop of Moses 

Ogden, of Angelica, New 

York, with some of the 

finished curios in view and 

a pile of promising ma 

terial at the side 

house. In his a 

through the wood: i gden sees a qui 

Ogden discovers all sort i ing dog with an owl's| 
head, or a gnome tru: to| 

tion, 

something 


‘Some of the curious images appear just as Mr. Ogden found them in the woods. Others suggestive 
of the hapless creatures that Dante saw in the Inferno have been shaped with the penknife. 
‘There are no particular names for these dignitaries and no special uses except as “ornaments” 
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There Is Pleasure as Well 
as Profit in Skunks. Your 
Next Year’s Fur Coat May 
Come from a Farm 
Like This 


Above: Skunks make admirable 
pets when they are young. They 
are as playful and as harmless 
as kittens. Only the older ones 
need to be handled with care 


The striped skunk is the only 
‘one that makes money for the 
breeder. In return for good care 
and feeding its fur becomes ex- 
ceptionally thick and glossy 


Tae sicunics are givea as much freedom as possible in wire pens. They arc great diggers, 
consequently they have to be watched continually and the pen walls constantly renewed 
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The New Eagles of the Western Front 


st camiine “0 


Strate se Housing for 
because lower Gnome motor 
wwiogis staggered 

pee Sena 


The latest Nieuport “Avion de Chasse,” or fighter, mounts three machine guns. Two 
on top of the plane fire over the propeller and one beneath the upper plane fires through 
the propeller. The perfect streamline body, the small wings and rudders and the big 
propeller with a hood in front enable the machine to travel at 120 miles an hour 


Machine gun showing how it is aincoaled by 
Violent slipstream of propeller x 


Machine gun 
EY 


‘The new fast armored Farman 
fighting plane. Only one ma 
chine-gun can be carried because 
of the armor’s weight. Another 
view of this machine appears 
at the top of the next page. 
The armor over the cylinder 
heads of the engine is perforated 
so that cooling drafts may enter, 
the strong slipstream from the 
propeller entering through the 
circular opening in front, passing 
P through the radiator and finally 
Lacing soe emerging through these holes 


‘The three machine guns of the “Avion de Chasse” are aimed by pointing the whole 
machine straight at the enemy. They are fired simultaneously by the single pilot. 
Ordinary machine guns are used, evidenced by the useless rear handles and pistol grips 
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Armor Appears on the Airplane 


‘On this and the preceding page we present pictures of the newest French airplanes— 


a unarmored fast Bghting Nicoport “Avion de Chasse," a fast armored Farman 
biplane, and a heavy weight-carrying Caudron, all of which are in active service 


A). = 
+ 
Genet hiv} +f conauS 


gases ane 


‘a perforated tube. A certain amount of muffling is also thus attained, The machine 
gun is obviously cooled by forced draft produced by the violent slipstream of the 
front propeller. The armor leaves much of the really vital portions of the 
machinery neceasarily exposed, such as part of the radiator; still it increases safety 


"Tubular framing supporting 
pivot of gun 


ifeel tubes Massive amin 


running to wheel 


to support tail 
necessary inheavy 


Either one of the pilots of the two-motored Caudron may stand up in turn and fire 
the machine-gun, the man in front rearwards, and the man behind cither ahead or abeam 
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What’s Your Hurry? Here’s Your Army Hat—and the 


The inspection ta- 
ble. After the hats 
are shrunk and 
dyed they are ex 
amined before be- 
ing sent on to 
the forming room 
Below: Sewing the 

sweat band on a 
finished hat. A 
machine does the 
sewing in one-half 
the time required 
by hand operators 


Below: The cone 
of fur as it is re- 
moved from the 
blowing machine. 
It is very soft 

delicate requi 
careful handling 


atone 


The first process in 
making an army 
hat is shown above. 
The metal shaping 
cone is placed over 
the fur and revolv- 
ed at great speed 


Above: The brim. 
ming machine 
which stretches the 
edge of the hat 
until it resembles 
a brim. Shellac 
gives the stiffening 


At right: Making 
the crown and 
brim smooth by 
putting the hat 
through a series of 
grinding rollers cov- 
ered withfine emery 


Processes Through Which It Passed in the Making 


‘Two stages in the molding of 
hat are shown In the 
man’s left hand is a hat which 
has just come from the pressing 

mold. “The hat in his right hand 
is the “before pressing” model 


Forming the hat in 
a steam-heated 
press. A steel die 
in the lower part of 
the mold gives the 
finished hat its size 
and desired shape 


At left: Five ounces 
of raw fur are used 
for each hat. The 
scales weigh to 
within one six hun- 


ing is done by 
automatically 
‘operated machinery 


Above: Cutting the 
brim of the hat toa 
uniform width. As 
the work is done by 
machine there is no 
chence for error 


‘The hats are dipped 
in shellac, then 
passed upward 
through rollers 
stich wring cvt 
the surplus liquid 


Wood Carving by Machinery—A Novice Can Do It 


Formerly when an 
ate carving 


be duplicat: 
ed many times, 
each duplication 
had to be worked 


ductions in wood 
were made by a 


rod i 
cated by the four 
repeating drills 


When a very large 
number of repro- 

are to be 
de of a certain 
ign, the original 


New Fashions in Gas Masks 


The mask which is in use at 
the present time by the English 
and the French. To the sol- 
dier in the trenches the gas 
mask is as important as his rifle 


\ 
Mask used by our submarine 
sailors when salt water 
reaches the electric sc-rage 
batteries and chlorine gas 
is generated in consequence 


Worn for gases which are 
poisonous but which do 
not affect the eyes. The 
mouth and nose are pneu: 
matically sealed by a 
rubber-faced cushion 


Below: Afhelmet 
built especially 
for workers in 
| tobacco plants 
| Heavy irrit 
ing dust is 
thus prevent 


m reach: 


haze 


Impervious to smoke and flame, 
the mask is made of asbestos 
and is worn by rescue squads in 
fires and explosions, An entire 
suit of asbestos accompanies it 


Worn for protect 
chlorine gas by wor 
are constantly exposed to the 
gas in chlorinating plants 


Like a dentist he removes all de- 
matter from a cavity 


HE science of tree surgery is but 
twenty years old, Yet it has already 
become of inestimable value. It is 

saving thousands of shade trees and fruit 

trees each year. All trees, and sweet- 
sapped trees especiall 

disease. The fungus 

nature and sends 


Operating Upon Trees 


When trees get sick or are dam- 
aged they need the tree surgeon 


Piotee © Brows and Dawson, 


Ee 


veakened trunk would not be unduly 
ined under the action of the wind. 
Thi aa a comparatively easy task, 
real tree surgery is not simple. It is a di 
cult and exacting art. Some trees requir: 
combination of bolts and lock-nuts, rein- 
forcing rods and cross-bolts with lock-nuts 
above the crotch. Others need a combin 
tion of bolts and criss-cross bolts with lock 
nuts, tortion rods and chains, and still 
others call for iron straps, tortion rods, 
iron backbone and ribs in addition to 
chains and lag-hooks higher up. 

‘Another illustration shows Tanne cement 
fillings built up in separate block sections to 
allow swaying of the tree. Ina very short 
time, the edges of the cut “heal’’ to the 
cement. That is, the soft living tissue 
solidifies upon the cement, making a tight 
joint which is waterproof.’ Often the bark 
at the sides of the patch gradually grows to- 


little, thread-like 
tentacles into the 
woody tissue. 
These travel 
from cell to cell, 
disintegrating 
the internal 
structure of the 
tree. The result 
is what we call 
rot.” When 
fungus starts in a 
tree it never 
stops unless ar- 
rested by human 
skill. The tree 
surgeon alone 
can destroy the 
disease. 

The accom- 
panying illustra- 
tions show how 
useful tree sur- 
gery can be. In 
one of the illus- 
trations is shown 
steel cables 
strung between 


gether closing 
over the cement. 
Young trees are 
not so difficult to 
doctor. One of 
their chief ene- 
mies is the bore 
worm, The tree 
surgeon, upon 
discovering a 
worm hole in the 
tree drills into it 
with a stiff wire, 
kills the worm 
and fills up the 
hole with tar. 
But tree s 
gery isnot merely 
a matter of filling 


tifically accurat> 

and mechanical- 
ly perfect, it fails. 
Since decay de- 
stroys the struc- 
tural strength of 


the tree, this 
strength must Le 


the upper 
branches so that 


A sick tree oa tae way to besa. 
filling reaches almost to the heart of 
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restored me: 
chanical 


Tree Surgeons at Work 


Above: In filling a cavity the cement 
is laid in sections. This prevents 
the cracking or breaking of the filler 
when the tree sways in the wind 


Above: Healing soon takes place 
‘and the cambium (new growth of 
bark) rolls gradually over the 
cement filler, sometimes com- 
pletely concealing the pate! 


Left: A tree whose trunk 
split asunder. The doctor has 
inserted eyebolts and has drawn 
the branches together again 
by means of wire cables 
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Change Your Coal Stove 
Into a Gas Range 


HEREVER kerosene oil 

is to be had, it is possible 
to convert your coal stove 
quickly into the decidedly more 
convenient gas range. A new 
attachment put on the market 
for this purpose is sufficiently 
simple for the least initiated to 
operate. A kerosene tank is 
screwed to the wall and the 
clamps on the burners are at- 
tached in the stove’s fire box. 
From then on you will forever 
be free .of the bother of both 
the coal bucket and its col- 


A Kitchen on Wheels—the School 
Children Serve the Meals 


N St. John’s Wood, London, the com- 

munity service idea has been worked 
out to a nicety in relation to the kitchen 
and the serving of meals. Not only are 
housewives and others relieved of the duty 
of cooking the meals, but 
school children of the locality 
are pressed into service as 
cooks and waiters. 

Every day the food is sent 
out from the community 
kitchen in what are called 
food barrows. These are 
wheeled through the 
streets and are stopped 
upon demand at the 
doors of prospective 
customers or old pa-) 
trons. The food is 
carried in big alum- 
inum pots and ves- 
sels which fit into a 
metal container 
filled with water 
which may be boiling . 
hot or ice-cold, ac- 
cording to whether the 
food is to be served hot 
or cold. 

Soup, coffee, and vege- 
tables of all kinds, meats 
and desserts are served 
in any desired amounts, 
in individual portions, or 
enough for an entire 
family repast. 


‘The food barrows of London serving meals ready prepared 
and hot or cold to patrons of the community kitchen 


league, the ash pan! 

The attachment is in reality a 

iniature gas plant. After fill- 
ing the tank with kerosene oil, the valve 
is opened until the oil begins to trickle 
from the burners. The valve is then closed 
and the little oil previously placed in 
the iron pan under the burners is lighted. 
The heat from the burning of this oil 
causes that in the pipes above it to 
s soon as this happens, the 

he burners and it is ignited 
The intensely hot flames then given 
out can be directed on to whatever ‘parts 


of the stove they are needed. 
Having once started the 
evaporation of the pipe 


oil, the tank valve can 
be again opened. What- 
ever oil thereafter flows 
from the tank will evap- 
orate in the red-hot 
.pipes over the burners 
and be converted 
into gas. One drop 
of oil will produce 
an immense amourt 
of gas; obviously, 
then, the tank will 
be exhausted very 
slowly. The fact is 
that not more than 
two cents’ worth of 
oil need be used up 
in an hour, according 
to the inventor, who 
also emphatically de- 
clares that there is posi- 
tively no element. of 
danger in the device. 
“A little child can man- 
age it,” he says. 
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Did You Hit the Target? 
This Target Answers 


OXE of the objections to rifle shooting 
from the standpoint of the spectator is 
that you can’t see what is going on—the 
results of the shot, as you can when you 
watch shotgun shooters smash clay 
birds. To make the game more inter- 
esting to the spectator and to mark the 
target for the shooter without 
the necessity for walking out 


st. Ballet 4 
and retrieving the target or apis. 
hauling it in on its carrier, — sack stopt 


eaten 


Frank C. Reed, of Springfield, 
Ohio, has designed and put on 
the market what he terms the 
“spot shot" target. He takes 
advantage of the fact 
that if you ex- 
tinguish all front 
lighting on 
a paper and 
putastrong 
light be- 
hindit, any 
perforation 
will show 
plainly in 
silhouette. 

Ina strong iron box he puts front lights of 
suitable strength and arrangement to best 
light up the small cardboard indoor mini: 
ture rifle target, and protects these as usual 
by a steel plate. 

Behind the target, which slides into 
grooves formed in the box, is a funnel- 
shaped pi leading back from the 
target to a movable plate at the end of an 
arm that. con. 


Dash pater 


349 


does so, and again lighting the front lights. 
When the bullet passes through the card- 
board target in the holder, it continues on 
down the funnel, striking the steel plate and 
driving it and its arm into the air. The 
bullet then continues into a curved bullet- 
stopper of heavy steel 
and comes to 
rest. 
Instant- 
ly, by the 
action of 
the arm 
driven vi- 
olently 
upward by: 
the bullet, 
the front 
lights are 
put out 
anda 
strong 
light from 
the rear 
reveals the 
target hole. 


“Stoptobreak impact 


of bullet 


Atleft: A circle of light shows 
the bullet hole. Above: Tht 
details of the lighting device 


Washing for Gold in the Clayey Soil 
of the Guianas 


I working for gold in the Guianas, where 
sluices are impossible because the soil is 
clayey, the ground is worked with a “Long 
Tom,” a puddling-box about eight feet 
long. The tom is filled with the gold- 
containing mass by a spade-man and a hoe- 
man. The larger stones collect against the 
perforated iron plate at the end of the box 

fitted with 


trols a circuit 
breaker for“! = 
light circuit 
and for the 
normally ex- 
tinguished 
light behind 
the target. 
This arm also 
operates a 
dash-pot or 
air-jacket that 
slowly draws 
the arm and 
its plate down 
to place again, 
breaking the 


riffles through 
which the dirt- 
bearing water 
flows. The 
worker throws 
the stones high 
in the air, 
watching for a 
glitter of gold. 
To make sure, 
he catches 
them 
and_ perl 
repeats the 
trick, which 
seems simple 
but really de- 


circuit for the 
backlight as it 


Before dropping it into the “Long Tom" the washers toss 
the sand high in the air to catch the glitter of the gold 


mands the 
highest 
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‘The latest fashion 
in helmets — the 
sereen-like visor 
which protects 
the eyes. It can be 
raised and lowered 


A Screen Visor Is Added to the 
French Helmet of Steel 


REVERSION to primitive methods 
has been one of the remarkable fea- 
tures of this war. In our school days we 
learned that soldiers gave up the use of 
armor because they could fight better 
without it, and because it afforded no ade- 
quate protection after firearms became 
available. Now we must change our minds 
all over again, for trench helmets of steel 
are considered absolutely indispensable and 
even chain armor is used. 
The French were perhaps the first of the 


warring nations to actually equip their 
men with bullet-proof headgear, and they 
are the first to attach a screen-like visor of 
steel to the helmet for the protection of the 
eyes, as the Ls above show. 
The visor can be rai nd lowered 


and when in the latter position it af- 
fords the eyes protection against shrap- 
nel and shell splinters. Judging by the 
size of the perforations, the visor would 
hinder rather than assist 
the soldier when he is 
required to take accurate 
im in firing. 
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Creating a Vacuum to Induce 
Artificial Respiration 


NEW type of  resuscitating device 
which commands attention because of 

its novelty if for nothing else, has been in 
vented by H. E, Acklen, of Memphi: 
Tenn. A rubber cup which creates a 
vacuum when operated after the fashion of 
a pump is the inventor's method. of 
methodically raising and lowering 

the patient's diaphragm to induce 
breathing. Whether the rubber 

cup is strong enough to raise 

the chest and lower it, is the 


question upon which the 
practicability of the 
apparatus rests. At first 


thought it would seem as if 
the cup would have all it 
could do to raise the leather 
pad and the skin, to say 
nothing about the chest. 

But if there is a question 
regarding the raising capabili- 
ties of the device, there is no 
question but what it is suffi- 
ciently strong to depress the chest. 
The handle enables the operator to 
exert a considerable pressure on the in- 
strument. The vacuum device is secured 
against the chest by straps which are held 
to the floor under the operator's feet, as 
the illustration shows. The up and down 
movement of the device may be regulated 
by the straps under the feet of the operator. 
They also hold the patient down. 

If the apparatus proves practicable it will 
doubtless be the quickest method yetdevised 
for resuscitating the all-but-drowned. The 
pressure on the abdominal walls’ will force 
the water out of the stomach. 


Raising and lowering the 
with the rubber cup 


‘washed Sponges Are Fifty 
Per Cent Dirt 


"ANUFACTURERS who use large 

quantities of sponges have found that 
in buying them at a fixed rate per pound, 
they were paying too much for plain earth. 
They now require every carload of sponges 
to be analyzed. Samples are taken from 
each car and weighed. They are then put 
through a standard washing process and 
weighed again. Fifty per cent impurities 
have been found in many: cases. 


Using Live Steam or Vapor to 
Save Gasoline 


‘HE device shown below is designed to 

reduce the consumption of gasoline 
by introducing live steam or vapor into the 
intake manifold of an automobile engine. 
especially on those carburetors which are 
difficult to adjust properly. The apparatus 
consists of a small cylindrical chamber 
screwed into the exhaust manifold, which 
contains ‘a rotary valve controlled by a 
cable from the driver's seat. Hot exhaust 
gas is introduced into the chamber through 
a port in the rotary valve, where it meets 
a small amount of water drawn through a 


Sal roan Cai Rines Catite aa iat 
manifold through another pipe where 
ixes with the fuel from: the carburetor 
The 


it 
to form a more economical mix 


ter entering 


the rotary 
valve is con- 
trolled by a 
small dle 
valve at the 
top. 


Besides pro- 
ducing a more 
economical 
mixture, the 
presence of a 
small amount 
of water vapor 
in the cylinders 
tends to soften 
the deposit of 
carbon and 
retard addi- 
tional forma- 


tion, from exhaust gases and 


‘The principle of the gas-saver involves moist air heated 


The evaporation-cooled refrigerator is the Cal 
fornian’s answer to the desert's blistering heat 


TheImperial Valley Is Off the Icé-Man’s 
Route: Hence the Burlap Cooler 
‘OU can fry an egg on a rock in the 
Imperial "Valley of fornia by 
letting the sun do the cooking, but a 
Rockefeller couldn't afford the price of a 
tumbler of cracked ice. But this does not 
mean that the Californians have to do 


without food ‘refrigerators and various 
cooling device: Hill, of Mecea, near 
Sie SNlsen Sens bse conttived'an evaporas 


tion-cooled re- 
frigerator 
which requires 


has a 
wooden frames 
work, and in- 
cludes numer- 
ous shelves. 
Several layers 
of burlap cover 
it. A perfo- 
rated tin can 
at the top is 
connected with 
hose which 
sprinkles water 
over the entire 
burlap surface. 
The evapora- 
tion keeps the 
interior cool. 


introduced into the manifold 
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Surveyors climbing to the top of a precipi- 
tous cliff in Alaska to take observations 


Risking Lives for the Sake of Pre- 
cision in Government Surveys 


of the most difficult and exacting 
tasks of an extensive land survey 
by the United States Coast and 
ic Survey, is the selection of points 
from which observations may be taken. In 
heavily wooded country it is necessary to 
climb the tallest trees or to raise poles 
taller than the trees, from which the distant 
horizon can be seen and such observations 
made as may be practicable. In 
mountainous country such as Alaska, 
the surveyors have to face death 
for the sake of precision, 
climbing the highest peal 
order to obtain an unob- 
structed view of the hori- 
zon. 
Why risk one’s neck to 
make a simple survey? 
Because when great pi 
cision is desired it is im- 
possible with chain or 
tape to survey a region 
in which there are bays, 
rivers, mountains and 
other natural obstruc- 


‘The cardboard 
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tions. To overcome these difficulties the 

~ method called “‘triangulation” is employed. 
It rests upon the simple proposition taught 
in every school that if one side and the 
angles of a triangle are known the remain- 
ing sides can be computed. It is to obtain 
the first side of a triangle, or base line, that 
the surveyors climb the highest trees and 
mountains. So painstaking is their work 
that in a survey of one hundred miles the 
error.is often less than five feet. 

The accompanying photograph shows a 
Government surveying engineer climbing a 
steep cliff in Alaska, prior to establishing 
a base line. On his back he carries the 
necessary surveying -instruments.- On the 
top of the cliff stands a companion engineer 
who undoubtedly led the cliff without 
assistance. ; The feat is made safer for the 
second man because of the rope which has 
been lowered to. guide him ‘inshis ascent of 
the nearly perpendicular surface. 

If he is to measure a great distance from 
the top of the cliff the only instruments the 
engineer will use will be heliotropes (not 
helioscopes) by day and powerful lights by 
night. The heliotrope is a,small mirror so 
arranged that it reflects the sunlight in a 
long line toward the observer. 


Keeping School Desks Presentable 
with Cardboard Covers 


JANITOR of a school in 

Pasadena, Cal., has found 
a way to keep the desks in 
_ his classrooms looking 
bright and_ presentable 
without subjecting themto 
frequent planing and var- 
nishing. He slips over the 
desk tops a pressed: 


with the generzl shape of 


the desk tops, and the 
outer edges are bent down 
and back and riveted, so 
that the cover will slip on 
over the desk top and will 


has been adjusted. 

There is a groove in- 
dented at the top of the 
cover to receive pencils and 
pens, and a circular open- 
ing is provided through 
which the irkwell shows. 


cover keeps the 
‘Sschocl decks always presentable 
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The More Fruit You Eat the Less 
Water You Need Drink 


‘OST fruits contain from 75 to 95 per 
cent water, and a balance of woody 
fiber, or cellulose, fruit sugar and minerals. 
Thus the free use of fruit daily, insures a 
greater supply of water to the body 
The cellulose of the fruit supplies bulk 
and a mechanical stimulation which pro- 
motes waste elimination. Acid fruits, such 
as oranges, lemons, limes, and most ber- 
ries, contain a certain chemical compound 
called “‘vitamines,” in a very stable form. 
‘These vitamines are believed to purify the 
blood and to prevent scurvy and various 
skin diseases. 


Do Your Telephoning While Riding 
On a Trolley-Car 


HAT an advantage to be able to 

telephone from a moving train! Sup- 
pose you want to warn your wife that 
you are bringing a friend home to 
dinner. How easy, if you could 
take down a receiver in the /. 
trolley-car and break the 
news to her while you are 
yet afar off. Or, maybe you 
are a detective and have 
spotted a long-sought crim- 
inal. A telephone would 
enable you to communicate 
with headquarters at once. 

At any rate, L. Zsitovs- 
zky of Philadelphia, has 
shown that this can be 
done by inventing an ap- 
paratus attachable to an 
ordinary trolley-car. In 
addition to the regular 
feed wire above are two 
other parallel wires for the 
transmission of messages. 
Contact is effected by small 
trolleys similar to the large 
trolley. The two wheels 
are mounted on arms con- 
necting with a split collar, 
attached to the end of a 
metal pole on the top of 
the car. 

The wires pass down 
through the pole and enter 
the telephone instruments 
in the ordinary way. They 
are arranged below the 
feed wire as a means of 
protection, 


‘The lock fits over the porcelain terminal 
that extends from the magneto case 


A Lock Which Makes the Ford Car 
Thief Proof 


Pein statistics show that 
ieves are constantly steal- 
ing Fords. There are plenty 
to select from and they are 
easy to dispose of. The 
lock illustrated bids fair to 
reduce to a marked extent 
the get-aw It shuts off 
the ignition at its source. 
The design and location 
of the Ford magneto lends 
itself readily to the posi- 
tioning of the device. The 
lower end of the cartridge 
fits over the porcelain ter- 
minal that extends from 
the magneto case, while the 
top of the lock extends 
through a hole in the floor 
of the car which places the 
device conveniently under 
the coil box on the dash. 
By pressing the small 
lever down with the foot, 
the engine is shut off and 
the ignition system locked. 
A special serial key is re- 
quired to unlock and place 
the system in operation. 
When locked it is impossi- 
ble to make a new connec- 
tion with the magneto, 
since forcing the lock from. 
its support will destroy 
the connections and render 
the magneto inactive. 


‘The bottles contain inks of different colors. 
Each pen acts as a guard for its bottle 


Using a Dozen Different Inks With- 
out Making a Mistake 


ECHANICAL, draftsmen, architects 

and map makers often use as many 
as ten inks of different colors in making a 
complicated drawing. Sometimes it hap- 
pens that the engrossed artist thrusts his 
pen into the wrong bottle of ink and draws 
a blue instead of a red line. Then follows 
an effort to erase the wrong line, with 
consequent loss of time. 

Frank .B. Gilbreth, the well-known effi- 
ciency engineer, overcomes this 
difficulty very simply and ef- 
fectively. He has devised a 

ial stand to hold both 
the ink bottles and their 


pens. As the accom- 
panying photograph 
shows, each pen is 


thrust vertically into 
a hole directly in 
front of its bottle 
The pens thus con- 
stitute a barrier in 
front of the bottles. 
When a green line 
is to be drawn, the 
Srattennan picks a 
le proper pen anc 
thus clears the way 
for the green-ink bot- 
tle; only that bot- 
tle and no other can 
be reached. It is 
impossible to thrust 
the pen into the 
red-ink bottle, be- 
cause that is guarded 
by its pen. 


Popular Science Monthly 


Don’t Drench a Plant: 
Drop by Drop 


UCIEN {DANIEL, a French botanist, 
has discovered that young hothouse 
plants and slips of vegetables, as well as 
flowers, thrive far better by a system of 
continuous watering than by drenching the 
soil at stated periods. The new method 
depends upon the law of capillary attrac- 
tion. Near each plant is placed a jar con- 
taining water, into which is dipped one 
end of a strip of linen or cotton, whose 
other end lies near the plant. With this 
uninterrupted supply of water, drop by 
drop, the plants thrived, greatly outdistan- 
cing other plants, which were submitted to 
an intermittent drenching. 


Water It 


The Sailors and Marines Sleep On 
Their Life-Preservers 


MUST afford considerable consolation 
to the Navy recruit to realize that the 
mattress on which he sleeps so comfortably 
at night will stand him in good stead in 
case of an accident to the ship. In fact the 
very buoyancy which makes it such a 
comfortable bed is also the quality which 
makes it possible for it to be converted at a 
moment's notice into a life- 

preserver. 
The mattresses are 
stuffed with kapok, a light- 
er-than-cork material 
which is imported from 
the West Indies in bales 
similar to bales of cot- 
ton. It is made from 

the seeds and silk of a 

tree not unlike the 

cotton-wood tree, but 

instead of being in 

pufly balls, the kapok 

is in slender threads, 
which when comp: 
make a mass that is 
six times more buoyant 
than cork. 

Thin layers of the 
kapok are enclosed in 
strong ticking for the 
mattresses, Each mat- 
tress is provided with 
tapes long enough to tie 
around the body and 
over the shoulders, as 
shown in the illustration. 
It requires only a minute 
to adjust them. 


_Hurling Barbed Wire at the Enemy 


A projectile is used from which barbed wire is 
uncoiled after it is shot at the onrushing troops 


FTER a murderous ar- 
tillery fire has swept away 
the ordinary barbed wire 

entanglements in front of a 
trench, there is nothing to 
impede the onrush of 
troops except machine-gun 
and infantry fire, accom- 
panied, at certain times, 
by well-placed barrage fire 
from the rear. Under 
most conditions this re- 
sistance is sufficient to 
deplete the ranks of an in- 
vading force but the fact 
that the first, second and 
third line of trenches may be captured in a 
single charge is proof that gun fire alone 
cannot dissipate a body of troops. There 
have been numerous occasions in this war 
where troops of both sides have deliberately 
plunged through a heavy barrage fire to 
carry a line of trenches. 

Accordingly, Enid S. Wales, of Detroit, 
Michigan, has invented a novel projectile 
which shoots barbed wire instead of bullets. 


Cp. 


Explosive 


‘When the projectile explodes, the caps containing 
like bullets in all directions’ distributing the wire in great tangled masses 


the barbed wire shoot out 


His idea is to first impede 
the progress of an onrushing 
body of troops by spreading 
coils of barbed wire in front 
of them and then to attack 
them with infantry and 
machine-gun fire. The in- 
ventor claims that his 
projectilewilldistribute 
masses of barbed wire 
over a large area, en- 
meshing a whole com- 
pany of troops. 
Briefly, the projec- 
tile consists of a stem 
which fits the barrel of 
a trench mortar; a central chamber con- 
taining the explosive charge, into which 
chamber the stem fits; and several hollow 
caps which carry the coils of barbed wire, 
the inner ends of which are secured to the 
body of the shell. When the projectile 
explodes, the caps containing the barbed 
wire shoot out like bullets, distributing the 
wire in tangled masses. A time fuse is pro- 
vided so that the distance can be gaged. 
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Feats Th 


at an Automobile Can Perform and 


ie 


The pivoted headlight 
is a welcome innova 


at night €, 
direct rays will light 
up the rear, and the 
reflected rays the front 
of your automobile 


‘The automobile as an 
acrobat. This “stunt’ 
was pulled off when the 
heavily 1 


ward, it turned around 
on its ball-bearing pivot 


‘Talk about the mud the war-tanks go through! This 
truck wades hub-deep across a swamp in filling it up 


New Additions to the List of Accessories 


Four-wheeled drive en- 
ibles truck and trailer 
to get sufficient trac- 
tion even on plowed 
ground. Its use in 
carrying products di 
rect from the farm is 
important in war 


This bumper will not 
only protect the car, 
but will cushion a blow 
as well. The two flat, 

‘The little flashlight has Y-shaped springs per- 

nothing on this method mit a three-inch yield 

of lighting your engine. in case of a collision, 

When the pivoted- Bent bumpers will be- 

searchlight principle is come less common 

applied to your spot: 

light, it is easy 

to locate trouble 


Four differently colored pie-like sections Your automobile will not be scratched if the: 
make your speedometer-dial easy to read garage door is locked by this simple holder 
857 


= 


There are numbers of patents 
that have made money and lost 
more in the automobile g 
not counting all the 

for ruining a man’s p 
such as spotlights, roller 
tains, mud scrapers, dust suckers, 
tack pullers and perfume bottles. 
‘The Tillinghast patents covered 
single-tube tires, and Theodore 
Dodge made money before that 
tire blew out; Dunlop made 
money; the Grant patent for 
solid tires reaped a fortune and 
Harry F, Baker is riding in ease 
on Kardo patents for ball bear- 
ings. But it is William Barber 
of Brooklyn who smiles at us 
above, over his valve 
cages used by valve-in- 
head cars and motor- 
cycles. Great auto- 
mobile companies 
pay him royalties 


cur 


“You Made Me What I Am Today” 


You will look a long way through 
Who's Who in America without 
finding these names, but it is an 
oversight that Leonard Huntress 
Dyer is not in there. Most of 
these lights of the automobile 


Since all great men are linked 


with their enemies, George B. 
Selden ought not to object to 
our mention of him in the same 
breath with Henry Ford. Back 
in 1879, Selden quietly took out 
@ basic patent on the modern 
automobile. The document dealt 
with a gas engine, using a clutch 
and transmission to drive the 
wheels of a vehicle, and it caused 
more battles than the Indians 
ever fought. The first great 
cases were won by Selden. Ford 
with the aid of Briscoe won the 
second batch. ‘The patents were 
eventually ‘declared invalid. 


game were just crazy inventors 
—according to their neighbors— 
but Dyer is a well-known lawyer 
‘of Chicago and New York. The 
Papers in his case—we ought to 
call them limousine papers be- 
cause they all led to closed car 
opulence—had to do with a 
series of gears which employed a 
direct drive in one line with the 
clutch engine and driving wheels. 
Fortunately Dyer knew some- 
thing about the courts. So he 
fought only a short 
down the ages and then sold 
the rights to an association of 


Sone tats senna aig] ‘Manufacturers of “automobiles 


a total of $2,000,000 in royalties 
under the Selden patents. Look 
in any old magazine and see 
their names in advertisements 


Oscar Hedstrom, who is older now 
than when he posed for the picture 
at left, showing him with his first 
motorcycle, was a bicycle rider in the 
old days before gasoline did the work. 
He risked his neck before Glen Curtiss 
made his famous speed record in 
Florida. He wanted a way to pace a 
rider without wearing out the legs of 
two or three men; so he put a gas 
engine on the bicycie and patented the 
idea. He has never recovered since, 
because the royalties have been coming 
in a golden stream and because he 
came to be regarded as such a valuable 
motorcycle engineer that he was given 
a contract with one of the biggest 
of the manufacturers in the business 


They Sing of the Automobile and Motor-Truck 


Sceing him sitting here Mosler (below) went 
at the right so peace- into partnership with 
fully, you would not an inventor from Man- 
picture Ray Harroun istee, Michigan, before 
in goggles on a Van- he had much use for 
derbilt racer; but that the initials A. R., which 
was where he got he now always uses. 
his start. There was ‘The patent (the Can- 
nothing in the world field patent) concerned 
so natural to a racing a spark plug with an 
driver as something to air-gap between the 
smooth bumps and to insulation and the i 
act as a cushion when sulating shell. The 
you hit a competitor fortunate inventor died 
going only a hundred happy leaving his part- 
miles an hour when ner with a duty and a 
you are doing a hun- fortune looming before 
dred and twenty. The him as his particular 
idea came to him when Nirvana. And how 
he was fiddling with Mosler did fight! The 
two little steel springs case dragged for years, 
and watching them in- is our happy Ameri- 
teracting on each can custom, but Mos- 
other. It’s a bumper ler won. ‘Have you 
that lifted him from wondered who all those 
the realms of the cir- limousine owners in 
cular track to an office New York city are— 
desk at so many thou- those men who go to 
sands per week that work at three in the 
‘we blush to speak of it afternoon and quit at 
three-thirty? They 
are A. R. Mosler, his 
sons, uncles, nephews 
and other ‘relatives 


The story of L. H. Perlman and his demount- 
able rims (regular equipment—no extra 
charge) would be meat for a short-story 
writer. The picture shows him looking over 
the wheel that rolled him through the patent 
office and the courts; but the check for three 
million dollars which was the first payment 
made the Perlman Rim Corporation is framed 
in another room. Perlman was first a printer 
and then a tinkerer with automobiles and 
tires, and he did hate to put on new 
ones! He put together a wedge and a screw 
and secured patents on the combination 


At left: You see this man’s work 
(Edward Hartford) on the back of 
every high priced car and even on the 
front. His papers—the same ones 
which put him on this page—are 
his because he applied the shock- 
absorber to the automobile and 
made even delicate débutantes will- 
ing to ride in broughams. He pro- 
ceeded with caution by first buying 
the Truffault patents which had to 
do with bicycles and then applying 
them to the automobile, and then 
taking out more patents. But 
even then he had to fight his way 
through the courts to establish his 
claims. You see by the picture that 
he can afford a nice watch chain 
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Scrub Your Walls as Well as Your 
Floors by Machinery 


ITH the mechanical floor-scrubber 

already added to the long list of 
newly-contrived devices for insuring ab- 
solute cleanliness and saving the back 
and disposition of 
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The Gasoline Automobile in the Role 
of Railroad Locomotive 


R long trunk lines, the steam locomo- 
tive has proven itself to be the most 
economical type of tractor. For short 
lines, and for factory yards or railroad 
‘terminals, however, 


the modern house- 
keeper, it is only 
natural that the next 
addition should be 
the mechanical wall- 
rubber. Let it not 
be imagined, how- 
ever, that the wall- 
rubber is for use only 
in the home. Un- 
like the floor-scrub- 
ber, it can be used 
wherever there is 
need of polishing. 
Adapted for clean- 
ing sunken panels, 
bands, spots, slabs 
and walls of marble, 
granite and tile, it 
can be used in the 
home, in_ the office 
building, in the cem- 
etery and in the sub- 
way with equal facility and good results. 

The machine is portable. It is driven by 
an electric motor which receives its power 
from, an electric-light socket. The jointed 
arm to which the polisher is attached has a 
vertical reach of six and one half feet from 
the floor and a horizontal reach of eight 
feet. Two spiral springs counteract the 
weight of the arm, so that the operator has 
only to guide the polisher over the surface 
to be cleaned. 

A compensating shaft attached to the 
polisher keeps it pressed against irregular 
surfaces. Water is forced through the 
polisher by a small pump operated by the 
motor. A reservoir in the 
cabinet part of the machine 
holds the water. It is sup- 
plied to the brush in a con- 
stant stream, which may be 
regulated so that only a small 
amount, enough to merely 
moisten the brush, or a 
copious flood for rinsing large 
areas at a time, may be ob- 
tained. No effort on the part 


‘The wall-rubbing 


machine is 
is operated from any electriclight socket 


steam propulsion is 
about the most ex- 
pensive. | Whether 
the locomotive is 
standing idle or not, 
steam must be kept 
up, and coal must be 
used continuously. 
The gasoline loco- 
motive which has 
now entered the field 
is doing all that the 
steam locomotive 
does, without the 
former's waste when 
inactive. 
This gasoline loco- 
_motive is virtually 
the ordinary auto- 
mobile mounted ona 
locomotive frame, 
‘The six cylinders of 
the huge gasoline en- 
gine furnish one hundred and sixty horse- 
power. Connecting the engine shaft with 
the wheel driving-cranks on either side of 
the locomotive are a rigid gear transmission 
and an automobile friction clutch of ap- 
propriate dimensions. The side-bars con- 
necting the wheels with the cranks are 
exactly similar to those on the regular 
steam locomotive. 

When the gasoline, which is stored on the 
top of the hood, is fed into the engine under 
full load conditions, the locomotive can 
haul seven modern’ freight cars filled to 
their fifty-ton 
capacity at 
a speed of 
six milesan 


of the operator is required 
except to guide the rubber. 


‘Tile locomotive, hauling seven case, is diven by a sis-cyt! 
inder gasoline engine giving one hundred and sixty horsepower 


What a Match Is to Your 


So is a primer to its giant shell 


N OWADAYS 
every one 
knows what a 
shell looks like, and 
some of us can even 
differentiate between 
a high-explosive shell 
anda shrapnel. We 
arequite familiar with 
shells of small caliber 
and read constantly 


of the destructiveness of the large 15- 
inch and 16-inch shells. There is nothing 
novel tousin the general aipetiatice of 

e 
know that in the base of that shell is 
a little disk which corresponds with 


a shell such as shown here. 


the cap in the cartridge-case of our 
ownshot-gun. _Thisis the primer, 
and while its existence is taken for 
granted, its mechanism and 

operation are less 
widely understood. 

It is the primer 
which ignites the charge in the 
cartridge case to drive the pro- 
jectile from the gun on its mission 
of destruction. Its function is 
similar to that of the cap in the 
base of a shot-gun cartridge, but 
the duties devolving upon’ the 
primer of an artillery shell are 
more complex. The primer has 
not only to fire the powder charge 
in the cartridge case, but also to 
prevent any of the propelling 
gases from escaping back into the 
breech of the gun. 

The primer is composed of six 
parts—not including the explo- 
sives used—each one of which has 
a distinct and definite duty to 
perform, First, there is the 
primer body, which houses the 
operating mechanism and mediums 
and which screws into the base of 
the cartridge case. In what may 
be termed the primer “hub,” there 
is the primer cap which’ corre- 
sponds with the cap of a shot-gun 
cartridge: Next comes the anvil 
against which the explosive cap 
has to be driven to ignite the 
charge. Capping the central hole 


BRIING' 
BAND. 


an 


Cigar 


of the hub and hold- 
ing the anvil in place 
is a tight-fitting plug 
with several flash 
holes. _ Completing 
the primer is the 
closing-in disk over 
which the edges of the 
primer body are rivet- 
ed. Within the 
conical cavity in the 


Se anvil base is a small 
pect shell soft brass ball which 


plays an important 
" and interesting part. 
A highly explosive and ignitable 
substance is contained in the 
primer cap and held in place by a 

tin-foil disk. This explosive sub- 
stanceisreadily 
set off by shock 
and is driven 
against the anvil block by the 
hammer of the gun on. firing. 
The flash created passes through 
the anvil by way of small flash 
holes leading through the anvil 
nose to the cavity in which the 
soft brass ball is loosely confined, 
then through the flash holes in the 


plug, destroying the paper disk 
hast cemented to 
CARTRES” ~— the top of the 

plug to prevent 

the powder in the magazine of the 
primer from working down 
through the flash holes. On the 
under side of the closing-in disk 
is another disk of paper to prevent 
the escape of the magazine powder 
charge through its flash slits. The 
flash transmitted through the 
anvil and plug from the explosion 
of the primer cap ignites the 
powder in the magazine, which, in 
turn, ignites the pro- 


PROJECTILE 


FowpER  pelling charge in the 
cartridge case proper. 
yniten ‘The flame from the primer 


magazine breaks through 
this"second paper disk and escapes 
through the radiating flash-slits in 
the closing-in disk. 


deadly mission The explosion of the charge in 
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MAGAZINE POWDER 


FLASH SLT 
GiARGE 


PLUG FLASH 
Nout 


‘THY FOIL PRIneR CAP 
Disk HARGE 


‘How the primer works. 


the magazine creates gases, some of which 
attempt to escape by passing back through 
the flash holes in the plug, and this is where 
the soft metal ball previously mentioned 
comes into action. The gases impinge 
against this ball, and drive it into the base 
of the cavity where it acts as a cork, stop- 
ping up the passage and effectually pre- 
venting the gases from escaping through the 
base of the primer. This little ball there- 
fore forms an invaluable safeguard both to 
the gun and the gunner, at the same time 
insuring the efficiency of the primer. 

Such is the operation of the primer 
is an ingenious little mechanism 
which the shell would be comparatively 
harmless and might be thrown about, 
dropped or otherwise maltreated without 
danger of explosion. As for the primer 
itself, it would be no more dangerous, if it 
were not for the explosive cap in its base, 
than a shotgun cartridge with its cap 
removed. In fact, the primer of an 
artillery shell can be likened to an ordinary 
blank cartridge. 

‘Although primers are completely as- 
sembled in the arsenals or factories in which 
they are manufactured, they are usually not 
inserted into the cartridge case until the 
projectile is being prepared for use— 
probably behind the lines on the battlefield. 
The transportation, therefore, of artillery 
ammunition can be undertaken with little 
liability of accident through explosion. 
The active agent controlling the destruc- 
tiveness of artillery shells, i. e., the primer, 
constitutes the one dangerous part of the 
shell, but separate from the cartridge case, 
the primer, even with its cap fitted, can 
do little damage. A blow on the charged 
primer cap is necessary to start things. 


EXPIRSIVE CAP 


It is composed of six parts, each 
‘of which has a very distinct and definite duty to perform 
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Making Highways on 
the Mud-Pie Principle 
OME enterprising folk 
in the Imperial Valley 
desert, near Coachella, 
California, have discover- 
ed an easy and exception- 
ally inexpensive method 
of securing public high- 
ways without employing 
other labor than that 
necessary to flood the 
highway area with water. 
In this simple way other- 
wise impassable desert 
paths are converted into 
excellent hard adobe, 
which makes as fine an 
automobile road as asphalt. 
h a in the accompanying illus- 
it is two to three inches 
beneath the water. But when the water is 
drained off and the blistering hot sun bakes 
ground into one long ribbon of a 


HIMER BODY 


heaviest of traffic. 
constructed through the pete highway 
and the irrigation waters from nearby 
ditches are then turned into them. After 
the water has soaked into the ground it is 
shut off; any remaining water is led into 
the fields and used again. The treatment 
costs nothing more than the labor necessary 
to dig the sluiceways. 

The success of this method of quick 
road-construction depends upon the clayey 
character of the soil. 


When the water has been drained off, a 
hard, sun-baked adobe highway will result 


Lightning striking the 
steeple of the First 
Presbyterian church 
of Greensboro, 
North Carolina 


HE recent progress of knowledge 
concerning lightning has far out- 
stripped the ordinary reference books. 
Thanks to Benjamin Franklin and his 
famous kite, our great-grandfathers knew 
that lightning is an electrical discharge, 
and they were also familiar with the 
lightning-rod. These gentlemen, however, 
supposed that lightning commonly oc 
in zigzags, with sharp angles, and not until 
photography was applied to the study of 
the phenomenon 


They study lightning with the camera 
and at last they have told us what 
it is and by what it 


is caused 


the most important part—the earth termi- 
nal. The majority of the lightning con- 
ductors in America are consequently un- 
trustworthy. Unhappily these traveling 
impostors are by no means extinct, al- 
though increased knowledge is gradually 


driving them out of the field.” Besides, 
the construction of the rod itself has 
undergone improvement. 

progress in the study of 


lightning is due, to a great extent, to 
photography. Early investigators, such 
as Arago, Dove and especially 0. N. 
Rood, had reached the conclusion that 
many lightning flashes are multiple, con- 
ing of several successive discharges 
along an identical path, and had also 
formed a rough idea of the time intervals 
involved. Various forms of rotating disk 
were used in their 


(about thirty-five 


years ago) was 
this erroneous no- 
tion 
Our 


ancestors—in 
this country, at 
least—had _ like- 
wise learned to 
view the  light- 
ning-rod_ with 
considerable sus- 
picion, Early in 
the nineteenth 
century thou- 
sands of defective 
rods were erected 
by ignorant or 
unscrupulous 
itinerant “light. [I 


experiments. Far 
more accurate 
formation on this 
subject is now 
obtained by the 
use of a camera 
mounted on a 
vertical axis and 
swung in a wide 
arc, at a fixed 
rate, by means of 
clockwork. This 
method has been 
gradually evolv- 
ed from the crude 
process of merely 
holding the cam- 
era in one’s hands 
and giving it a 


ning-rod men,” 
whose names 
have become a 


side-to-side mo-| 
‘The flash seen to the left of the steeple was virtually fol 1 themethod 
instantaneous. That at the left of the chimney is ollowed by 


a multiple flash, lasting for a fraction of a second 


elot since 


by-word among 
us. These persons, to quote a recent 
authority, “used all kinds of fantastic 
and peciliar shaped terminal rods and con- 
ductors, the main object apparently being 
to make as great a show with as little 
material as possible. Their work is almost 
entirely confined to the upper portion of 
the conductor, to the absolute neglect of 


year 1888 
and by Weber and Hoffert in 1889. The 
perfection of the moving camera is due, in 
in America, but especially 
B. Walter, of Hamburg, whose 
achievements in the photography of light- 
ning far surpass those of any other in- 
vestigator. 
Walter ‘began by photographing, with 
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A novel effect in photographing lightning 
by holding the camera in the hand 
and giving it a side-to-side motion 


the moving camera, artificial electrical 
sparks in the laboratory, and showed 
that such sparks begin with a brush 
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The splendid photographs of Walter 
with a camera rotating at a known rate 
enable us to make an accurate time 
analysis of the details of the flash. 


How Long Does a Flash of 
Lightning Last? 


Such photographs show that some flashes 
are practically instantaneous, while others 
may last as long as half a second or more. 
When flashes of the latter class are photo- 
graphed by Walter’s method, the resulting 
picture shows several parallel streams of 
light, proving that a number of succ 
discharges occurred along the same pa 


These give to lightning its flickering 
appearance. 
A photograph of this type taken by 


Larsen shows forty distinct discharges in a 
single flash, at average intervals of 0.0156 
seconds, the total duration of the flash 
being 0.624 seconds. Photographs of this 
character also frequently show the pre- 
liminary partial discharges. 


discharge from each 
of the electrodes, 
these partial dis- 
charges gradually 
ionizing the air (i. e., 
making it a conduc- 
tor of electricity by 
breaking up its mole- 


Walter improved 
the moving camera 
by the addition of a 
stationary camera 
with which exposures 
are made at the same 
time, in order to 
show the actual di- 


cules into positi 
and negative 
or electrified parti- 
cles), between the 
electrodes, until finally the whole inter- 
val is bridged over by the spark. Some- 
thing similar appears to occur in a lightning 
flash. 

It is obvious that if a discharge of 
lightning has a sensible duration, the 
rotary movement of the camera will 


Growth of electric spark discharge, illus- 
trating the way in which the lightning 
flash builds up its path through the air 


rection of the flash 
from the observer. 
The same investiga- 
tor has more recently 
developed a stereoscopic process of photo- 
graphing lightning. Two stationary came- 
ras are set up side by side, several feet 
apart, and pointed in the same direction. 
When a flash is photographed, its position 
on the two plates is different with respect 


spread out the flash, as impressed on 
the plate, into a more or less broad 
ribbon. ‘Most photographs of rib- 
bonlike streaks of lightning are, in 
fact, due to the accidental movement 
of the camera during exposure. 
When the camera is held in the 
hands, the occurrence of a flash com- 
monly causes the photographer to 
give an involuntary start, and this 
explains not only cases of ribbon 
lightning, but also varidus other 
peculiarities of ordinary lightning 


photographs. A certain amount of 
spreading in the flash is, however, 
due in some cases to “halation.” 


Photographed simultaneously by two cameras about 
six and one half feet apart. By this method the 
actual distance of the lightning can be determined 
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to objects in the foreground, such as trees, 
buildings, etc., and, the distance of these 
objects from the cameras being known, the 
distance of the flash can be determined. 


Lightning Sometimes 
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struck and comparing these quantities with 
those similarly obtained in the laboratory. 
From the strength of the magnetic field 
produced in the rock by the lightning, he 

estimated the maxi- 


Shifts to One Side 


The ionized path 
of a multiple flash 
is not always station- 
ary, but is sometimes 
shifted a considerable 
distance by the wind. 
In the case of a 
photograph taken by 
Riimcker with a sta- 
tionary camera, when 
the place where the 
lightning struck— 
and hence the dis- 
tance of the flash 
from the observer— 
wasaccurately known, 
the flash shifted 
laterally a distance of 
thirty-six feet during 
visibility. This phe- 
nomenon ap| to 
explain cert 3 
in which well-install- 
ed lightning-rods are 
ineffective. The in- 
itial discharge probably takes to the rod 
and is carried off harmlessly, but the dis- 
charges following keep to the ionized path 
as it is swept aside by the wind and strike 
‘a projecting corner of the building or a 
neighboring tree. Thus we have what ap- 
pear to be “divided strokes;'"' but these 
are really successive strokes in different 
places at very small intervals of time. 

Several at- 


A. brick stack cut in two by a stroke 
of lightning during a thunder storm 


mum strength of cur- 
rent in the latter to 
amount, in some 
cases, to as much as 
20,000 amperes. 
Humphreys, in’ this 
country, has recently 
examined a_ hollow 
copper lightning-rod, 
| crushed by lightning 
(shown in the pho- 
tograph on page 
368), and has esti- 
mated that the 
strength of current 
necessary to produce 
such an effect may 
have been as great 
as 90,000 amperes. 
Both estimates are 
very rough, since 
they depend upon as- 
sumptions that can- 
not be verified, but 
they prove beyond 
a doubt that the 
currents in lightning 
flashes must be reckoned in thousands of 
amperes. Steinmetz estimated from the 
intensity of illumination due to a lightning 
stroke that the amount of energy involved 
was of the order of 10,000 kilowatt seconds, 
or 13,400 horsepower seconds. If we 
assume the duration of the flash to have 
have been .o1 seconds, this would represent 
a delivery of energy at the rate of 1,340,000 

horse power. 


tempts have 
been made to 
estimate the 
strength of cur- 
rent in a stroke 
of lightning. 
Pockels, in Ger- 
many, adopted 
the ingenious 
method of 
measuring the 
residual mag- 
netism in a 
mass of basalt 
rock near a 


But all this is 
little better 
than guess- 
work, 


What Causes 
Lightning? 
The origin of 

thunderstorm 

electricity, 
after having 
been the sub- 
ject of endless 
discussion for 
generations, 


place where 
lightning had 


A good example of what is commonly designated as 
forked lightning, photographed with a hand camera 


appears to have 
been satisfac- 
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torily explained about seven years ago by cloud and earth, until ultimately the 
Dr. George Simpson, of the Indian Meteor- _ tension is relieved by an electrical discharge. 
ological Service. The Lightning occurs in 
first stage in the pro- many forms and pre- 
duction of a thunder- sents many curious 
storm is a violent and features, not all of 
turbulent uprush of which are fully un- 
air, resulting in rapid derstood. Besides the 
condensation of mois- ordinary linear 
ture in the form of the flashes, we have the 
immense clouds that familiar phenomenon 
characterize such a of “sheet lightning,” 
storm. The drops of which is, as a rule, 
water constituting merely the reflection 
these clouds are re- on the clouds of dis- 
peatedly broken up fant linear lightning, 
y the air curren rn r but may sometimes 
aiditiaabecdpravel ‘Ae Sapo eel eae peel eT ecaelcdittass 
by laboratory experi- discharge. Dr. 
ments that this process in- Walter Knoche, director of the 
volves the separation of posi meteorological service of Chile, 
tive from negative electricity. has recently described a re- 
The drops become positively markable form of sheet light 
charged; i. e., they retain a ning that occurs on a_vast 
greater number of posi fe along the crest of the 
than of negative ions. The Andes during the warm season, 
latter are set free and carried The mountains seem to act as 
aloft to the upper part of the gigantic lightning-rods, giving 
cloud, giving it a strong nega- rise to more or less continuous 
tive charge; while the positive diffuse discharges between 
ions are carried down with themselves and the clouds, 
rain. If the process continues yoy q@ wonan was killed With occasional outbursts si 
long enough, a strong potential when a bolt struck the tin Ulating the beams of a vast 
gradient is set up between roofofanunprotectedhouse searchlight. These displays. 


The modern method of fastening lightning rods to buildings. Insulators in clamps are no 
longer considered necessary except in localities where prejudice in their favor still remains 
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are visible far out at sea. Dr. Knoche once 
saw them from a distance of three hundred 
miles. Something akin to “Andes light- 


ning” has occasional- 


that the reputation of these devices has 
been fully rehabilitated in this country. 
The Weather Bureau has always strongly 

advocated their use, 


ly been reported from 
other mountainous 
regions of the world. 

“Ball” lightning 
takes the form of a 
fiery mass (not al- 
ways globular), which 
generally moves 
quite deliberately 
through the air or 
along the ground, 
and in many cases 
disappears with a 
violent detonation. 
Many ingenious ex- 
planations of. this 
strange phenomenon 
have been offered, 
but none of them is 
wholly satisfactory. 
An immense amount 
of statistical and de- 
scriptive information 
concerning ball light- 
ning has been gath- 
ered in recent years; 
notably by Dr. 
Ignazio Galli, in 
Italy. 


Do Lightning-Rods 
Help? 


Turning, now, to 


and Prof. J. Warren 
Smith, of that Bu- 
reau, has recently as- 
sembled some im- 
pressive statistics in 
their favor, compiled 
from the records of 
fire insurance com- 
panies. 

Damage by light- 
ning is comparative- 
ly rare in towns, 
where metal _ roofs, 
steel frames of build- 
ings, tall chimneys 
and’ other objects 
constitute an assem- 
e of conductors 
capable of dissipat- 
ing the electrical 
charge of| passing 
clouds without di 
ruptive discharges 
between the clouds 
and the earth, On 
the other hand, light- 
ning is a thing to be 
reckoned with in the 
rural districts. It is 
estimated that the 
total property loss 
from this cause aver- 
ages $8,000,000 a 


the subject of light- A discharge of lightning of some duration, Year in this country; 


ning-rods, it may be whict 
stated emphatically 


‘The correct location and distribution of 
lightning rods on various kinds of buildings 


photographed as a broad ribbon of fire also that about 1,500 


persons are struck by 
lightning in the same period. Nine- 
tenths of these accidents occur in rural 
localities. 

At present, according to an estimate 
of the Bureau of Standards, not more 
than fifteen to twenty per cent of the 
buildings in the United States which 
are liable to damage by lightning are 
protected in any manner against it. Yet, 
to quote from the same authority, “such 
evidence as is available on the effectiveness 
of lightning-rods indicates that, taking 
rods as they come in the general run of 
installations, they reduce the fire hazard 
from lightning by eighty to ninety per cent 
in the case of houses, and by as‘much a: 
ninety-nine per cent in the case of barn 

In Technologic Paper No 56 the whole 
question of protection against lightning is 


368 Popular Science Monthly 
fully treated. *A few salient facts from this Shooting Snapping Turtles with 


bulletin can be quoted appropriately here: an Ordinary Rifl 
‘A defective rod is not, as commonly = 
stated, necessarily a menace to JUST, before a snapping- 


turtle makes up his berth 
preparatory to snooz- 
ing away a long win- 
ter, he makes a sort of 
itinerary of small lakes 
and ponds, apparently 
with the one purpose 
of stealing ducks and 
other water-fowl that 
live in game preserves. 
Inthis way, such ponds 
often become thickh 
tenanted with unwel- 
come inhabitants 
which are not easy 
to get rid of. The 
best plan is to keep 
the turtles out by 
means of a fence of 
coarse wire netting. If 
this precaution has not 
been observed and the 
pond becomes infested, 
: the quickest way to 

No system of pro- a “cruhed bya exterminate the  in- 
tection for oil tanks Abellow sovper lightning rod, ermibed Bye fhiGers is to. ahoot 
has been devised which them with a good rifle. 
is accepted by oil companies as gi Turtles are hard of hearing. You can 
degree of protection at all pn fire a rifle six times in their immediate 


a building. A poor 
rod is generally better 
than none. 

Copper, aluminum 
and iron are all suit- 
able material for light- 
ning-rods. Iron must 
be galvanized. 

Contact between 
different metals 
should, in general, be 
avoided, to prevent 
the danger of electro- 
lytic corrosion. Con- 
tact between lead and 
copper is an exception. 

Insulators in clamps 
fastening lightning- 
rods to buildings are 
no longer used, except 
in localities where prej- 
udice in their favor 
still demands that 
their use be continued. 


with the cost. vicinity without scaring them away. But 
The loss of live stock in fields can in be their keen sense of sight more than makes 
reduced by earthing wire p— ———— _ up for any deficiency in hear- 


fences by means: of galvan- 
ized iron pipe or posts at 
intervals of one hundred 
yards or so, and breaking up 
the electrical continuity of 
the fence at intervals by in- 
serting sections of non-con- 
ducting wood. 

Several ranchmen in the 
West and Northwest have 
adopted this method. 

It might be well to add in 
this connection and just at 
this time when powder maga- 
zines and ammunition fac- 
tories are such an important 
factor in the world's affairs, 
that the system of _pro- 
tection from damage by light- 


ing. They disappear in the 
water the moment they dis- 
cover anything unusual. 
Snapping turtles appear to 
very inquisitive. This 
weakness can be used to ad- 
vantage. Choose a conven- 
ient spot where you can re- 
main motionless for some 
time and watch your chance 
to fire the fatal shot. The 
foolish turtle will be sure to 
see something of interest and 
set out to investigate. He 
may swim a long distance, 
coming to the surface every 
few yards to inspect the 
object of his curiosity. When 


ating) for auch; (plies iar Se groove he is sufficiently near, take 
Temes : 
present far frontsatisiactey, fyabaturtgunng carefull aim and fire: If 


your patience is as great as 


~~ ** Protection of Life and Property Against Lightning.” by the curiosity of the turtles you will event- 
(oS Apaen is eeaiaer desmmermentest airy rid the pond of them. 
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Target Practice with the Smaller 
Coast Defence Guns 


HEN practic- 


The Biggest Red Cross Flag Ever—A 


New York Creation 


ing with the 
smaller land defence 
guns, the United 
States army often 
uses a self-propelling 
target which is im- 
provised by the 
handy men about 
the fort. The target 
is carried far out to 
sea by a launch; 
there it is set going 
at a speed of from 
eight to ten miles an 
hour, and the guns 
begin their maltreat- 
ing of it in_ true 
American fashion! 
While these tar- 
gets are the simplest 
sort of craft, they 
afford about the best 
type of target 
known. Two pon- |i 


ON. of the big 
=| New York city 
department stores 
has set the pace in 
Red Cross flags. 
Across the Fifth 
Avenue side of the 
store is a flag 
seventy-five by one 
hundred feet; the 
hundreds of thou- 
sands who daily go 
up and down. the 
street never fail to 
marvel at it. The 
flag was made in the 
store. It is ten feet 
larger than an 
American flag which 
formerly occupied 
the position it now 
holds. 
Note the con- 
gested traffic in the 
street. Fifth Avenue 


toons fourteen feet 

long and which stick 

only a few inches 

above the water, carry a marking flag. 
Usually, both’ pontoons are armored 

with quarter-inch boiler-plate, which is 

covered with gray target cloth. One of 

the pontoons carries the small 

motor-boat engine. By 

means of its rudders, the 

craft can be made to ma- 

neuver straight ahead or 

in a circle. A buoy 

and cable are attached 

to the motor so that 

it can be recovered 

from the bottom 

of the harbor 

should the pon- 4 

3 


toon sink. 


A 


The self-propelling target. ‘Though the pontoons 
are almost invisible, the gunners riddle them 


‘This Red Cross flag that adorns a New York 
ey department store measures 100x75 feet 


is rapidly becoming 
the most congested 
thoroughfare in the 


world despite its width. Traffic moves five 
blocks at a time and there are traffic police- 
men nearly every block for more than 
a hundred blocks of its length. 


The Complexities Involved in 
Making Shrapnel 


ERE the average layman able 
to grasp the staggering complex- 
of chemical and mechanical de- 
tails involved in the making of a 
praped shell he would be amazed. 
For instance, one hundred and seventy 
gages are required to manufacture the 
combination time and percussion fuse 
for three quarter-inch shrapnel. The 
powder used must have the correct 
burning time or the explosion will 
occur too soon or too late. It is im- 
possible to obtain two powders with 
the same burning time, hence the 
burning time has to be determined 
on each lot of powder. This formerly 
required one and one-half hours; now 
it takes five minutes. Likewise, the 
time consumed in blending powders 
has been reduced from sixteen hours 
to fifteen minutes. 


0 you remember the old 
bicycle? If not, ask your father. 
He will tell you that it had a little 
wheel in front, and behind a very large 
wheel over which you sat. The little 
wheel in front was supposed to prevent 


you from taking “headers 
Show your father the accompanying il- 
lustrations of A. F, d’Harlingue’s air- 


propelled unicycle and he will say at once 
“Why the man has simply put an. ai 
propeller and an engine on a big old Star! 

But the difference between the old 
“Star” and this curiously ingenious and 
yet most impractical invention is th 
The old “Star was a aap operati 
invention; the air-propelled unicycle i: 
me too complicated to operate success- 
uly. 

The Porutar Scrznce Montuty has 
not pictured every one of the businesslike 
gears and elaborate controls which are 
supposed to adapt this machine for high- 
speed travel and ri y ry 
todo so. But it has emphasized the two 
fanciful and fundamental features, namely 
the unicycle design intended to result in a 
vehicle Tunning normally on one wheel 
only and, secondly, the use of an air-screw 
for propulsion. The. fascination of com- 
bining these features may have arisen from 
the recognized difficulty in applying engine 
power ina unicycle by ordinary mechanical 
means, so that the use of an air-screw 
came to appear as the happy solution of a 
problem. 

Compare this construction with a motor- 
cycle and especially with a pace-making 
machine having the driver's seat at the 
extreme rear. With the motorcycle, the 
practical speed is limited only by’ the 
driver's ability to endure the jolts or his 
willingness to take chances. The wastage 


=, Here’s the Air-Propelled Unicycle 


Some mechanical misgivings about a fantastic invention 


in the transmission of the engine is small. 
The resistance in the wheel spindle-bearings 
is evidently insignificant compared with 
that to be looked for in the corresponding 
bearings of the unicycle, which are those of 
the three roller disks shown in the engine- 
carrying frame, subject to constant side 
igen from a bevel-pinion drive. The 
loss of engine power in the transmission of 
the unicycle is enormous. There are con- 
stantly in mesh a large number of elements. 
At turns, there are, in addition, two hand- 
operated worm-gears for turning the T- 
shaft of the air-screw upon its vertical 
pivot-pin (against a considerable resistance 
when the screw is going), and this further 
operates a_ tri of three spur-gears to 
make the front wheel participate in the 
turn and—when it is on the ground—help 
in directing or stopping the big wheel. 

The loss of efficiency due to the many 
transmission gears is small, however, com- 
pared with that of the air-screw, which 
cannot be more than three and one-half 
feet in diameter so each blade is less than 
twenty inches long. An air-screw of these 
dimensions, at the present stage of knowl- 
edge, has about one-fifth of the efficiency 

nd one-tenth of the capacity of a screw. 
with forty-inch blades and can. scarcely 
absorb more than fifteen or utilize more 
than two-horsepowers at the utmost ve- 
locity that can be imparted to it through 
gears. On hills, the machine would be 
reduced to very low speed with high fuel 
consumption. 

An air-screw even so small as three and 
one-half feet in diameter would be dan- 
gerous to bystanders and wayfarers; a 
larger and more efficient one would’ be 
entirely out of the question on the road. 

Ordina: the front wheel, which some- 
what spoils the unicycle idea, is supposed 
to hover in the air when the machine is 
running, the dri itting on a sliding 
seat, balancing his weight against that of 
the front structure pushing the seat 
to the balancing position. The claim is 
made that by shifting his seat he can make 
the air-screw inoperative, but nothing is 
shown to substantiate this assertion. To 
the front wheel a brake mechanism is 
secured, to be operated with a long rod, 
and the inventor believes that this brake 
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can be operated with safety even on a 
curve, because the little wheel is then 
turned into the curve by its geared con- 
nection with the air-screw. The safe and 
sane brake system of the motor-bicycle 
shines by comparison. 

The only worth-while advantage of a 
unicycle over a bicycle is that it can be 
steered by simply leaning to one side, but 
this solitary advantage, exemplified in a 
boy's play-hoop and largely utilized in the 
old ordinary and “Star” bicycles, is de- 
liberately abandoned in d’Harlingue’s con- 
struction. By rods (one of which is shown) 
and the worm-gears before mentioned, the 
air-screw is supposed to be swung to the 
side in order to turn the big wheel. All 
the complications arising from this mis- 
understanding of the case are accepted, 

What are the supposed dimensions of 
this unicycle? They are indicated by the 
distance from the seat to foot-rest, which 
must be about three feet to fit an average 
man. That gives the diameter of the big 
wheel as nine to ten feet and that of the 
air-screw three and one-half feet, as men- 


Chassis 


Transmission 
housing 


Brake band 
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tioned before. The chain-drive is about 
six feet long. The aluminum shield in 
front of the driver is bent and hammered 
from a sheet at least six by four feet. 
Though in this class of vehicles relative 
proportions are vital, the engine and its 
dimensions, as shown, must not be taken 
seriously. 'By estimating bore and stroke 
on scale with the rest, they would indicate 
sixty to eighty horsepower at 1500 revolu- 
tions per minute, but then the engine is 
also shown as watercooled, yet with no 
provisions for disposing of’ a radiator or 
other bothersome detail. 

A jolly sport machine might be produced 
on the basis of d’Harlingue's general idea 
by radical simplification of his design, 
including the omission of front wheel and 
all gears and placing a little high-speed 
one-cylinder engine directly behind the air- 
screw. The shaft could be tilted upward a 
little and the diameter of the big wheel 
reduced to five or six feet. Braking could 
be done by drags at the rear under foot 
or hand control. But an engine starter 
would be found indispensable. 


Pneumatic tire 
Inner rim 


Steering wheel for 
air screw 


Steering and control 
wheel not used in Shock absorber 


high speeds ‘ 


If a unicycle could be driven with a smaller resistance and at greater speed than a bicycle, 
it could be built more economically or compactly or could be operated more safely or enjoy: 
and if small air-screws could be made to apply a thrust against the atmosphere without a vast 
loss of power as compared with the mechanical rotation of a driving wheel, the combination 
might lead to desirable results. Alas! Each of them is inferior, and their combination multiplies 
their degree of inferiority compared with the motor-bicycle with mechanical transmission 


Housekeering Made Easy 


=— | 


A scienti 
‘cooker formeats, 
poultry, vege- 
tables, fruitsand 
cereals. Above 


three bot- 
signed to 
prevent the 
utensil from 


serve the heat 


A unique cover 
for the humidor 


‘on the order of a 
smoker's kit. It 
holds pipes and 
matches and 
serves as an ash 
tray when de- 


sirable. It fits 


Coring apples and cutting them into quarters 
in one operation. You simply press on 
the handle and give it one quick turn 


The newest and od- 
dest design in racks 
for books magazines 
and newspapers 


The electric light 
stand for the li- 
brary also serves 
asa book rack 


The kitchen table 
LU and dish-washer. 
‘The washer is oper. 
ated by electricity 


A machine for sanding floors 
labor involved in sanding 


evenly 


does away with the back-breaking 


ny hands 


A skillet with a removable handle and 
an outlet for steam can be used 
either for baking, frying or boiling 


‘A book table pro- 
vided with a lamp 
which may be ad- 
justed from forty- 
ight to sixty inches 
inheight. The table 
itselfis twenty-four 
inches high and 
twelve inches 
square. Both table 
and lamp standard 
are of mahogany. 
About six books 
can be accommo- 
dated between the 
two side braces on 
the top of the 
table, and as many 
more on the shelf 


Housekeeping Made Easy 


‘A modern laundry in a Long Island home. The 
electric washer with ringer and the ironer have 
changed the usual wash day into wash hour 


Two photographs 
mounted on a pivot 
fit, back to back, in 
this frame. The 
view on each side is, 
six by eight inches. 
The stand and 
frame are attract- 
ively finished in 
burnished gold 


A simple and inexpensive book rest which can be adji 
tthe positions are shown here. The ledge of the device 
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You can fold thi 
gas range out of the 
way so as to use the 
space below it for a 
table. Itis so made 
that it may be con- 
nected with flexible 
or fixed tubing. If 
flexible tubing is 
used the range may 
be disconnected 
and tucked away it 

a closet, Taking it 
out again and set- 
ting it up for use 
when needed is but 
the work of a mo- 
ment. All parts 
are light in weight 


Food For The Taking 


‘The dogfish, the sable, the goosefish, the 
huge whale, the giant kelp—all’ are 


By A. M. 


NE of the reasons why we suffer 
from the high cost of living is 
because we refuse to eat much of 

the food which we have. 
Millions of dol worth 
of wholesome, fine- flavored 
fish are thrown away each 
year. And as for the 
marine vegetables which 
can be had for the taking 
all along our shores—the 
majority of our people do 
not know that they exist. 
Take the case of the 
goosefish, a food which 
pound for pound equals 
beef steak in protein (flesh- 
building material), 


pound of sirloin is edible; 
ninety per cent of the 
goosefish is edible. Hence, 
the goosefish equals the 
steak in available protein 
content. Yet we go on 
blithely throwing away 
ten million pounds a year 
of this valuable food fish. 
The absurd part of thi 
startling e3 
that we reject the 


fll as much ‘as the weight of the foh seit 


Jungmann 


valuable sea foods that we throw away. 
Eat them and reduce the cost of living 


profitable. Figures gathered just be- 
fore the war show that they annually 
sold over five million seven hundred 


thousand pounds of this 
fish. 


The Mystery of the 
Tile Fish 


Another fish which has 
never attained the popu- 
larity it deserves is the 
tilefish, It is the center of 
‘one of the most baffling 
marine mysteries. Noth- 
ing about this fish had 
ever been recorded until 
1879, when a_ schooner 
fishing off Nantucket 
caught several thousand 
pounds of this large and 
beautiful fish. The cap- 
tain of the schooner was 
sufficiently interested to 
send one of the fish to the 
United States Fish Com- 
mission where it was found 
to be new 

Efforts were made at 
once to establish a fishery, 
but before anything defi- 

nite could be done 


goosefish simply be- 
cause we do not ad- 


is so exten- 
sively used in Ger- 
many, where it ap- 
pears under the 
name of See-Teufel 
(sea-devil), that the 
catch on the North 
Sea does not supply 
the demand. Before 
the war large quan- 


the tilefish were all 
mysteriously killed 
in March, 1882. 
The first news of the 
tragedy was brought 
in by a skipper who 
said he had ed 
for fifteen miles 
through a mass of 
dead and dying fish 
which were floating 
on the surface of the 
water. The disas- 
ter was investigated 


8 


tities of this fish 

were imported into Kanten Is Made in Japan from Seaweeds 
It is a sort of isinglass. It is thoroughly white, semi. 

Germany from Renta Sater (Meme ie ea 


Great Britain, The 
Scotch and English 
fishermen found the 
goosefish very 


cen ae not availa 


production 
Te “eee, 
ion ‘of seven hundred and ffty ‘thousand 
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minds were made with a valu- 
jollars 


by the United States 
Fish Commission 
and it was estimated 
that the dead fish 
covered an area one 
hundredand seventy 
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miles long and twenty-five miles wide. The 
number of fish to meet this untimely end 
was one billion, five hundred million. 

This phenomenon was so amazing that 
the Bureau of Fisheries decided to inquire 
into the matter and the result of the find- 


875 


it is known’as the grayfish it is beginning 
to be accepted. 

The grayfish is a fine looking fish, very 
trim and sporty with its clipper-build and 
smooth shining skin. It is wonderfully 
quick in its movements, which is necessary 
for a creature 


ings indicated 
that the fish 
probably had 
died of chill. 
The tilefish, 
like the cod, 
dwells at the 
bottom of the 
sea, but as it 
comes of a 
tropical fam- 


with its pirat- 
ical propensi- 
ties. It weighs 
when grown 
from five to 
fifteen 
pounds, the 
average for 
adults being 
seven pounds. 


ily it cannot The hide 
withstand the looks scale- 
cold as can less, but is in 
the cod. reality cov- 
There was ered with fine, 
evidence that sharp parti- 
the Gulf cles very 
Stream had rough to the 
receded; ae touch. ‘The 
it moved of skin isu 

shore, the —— anne Leas Been ot pe Sen - for polishing 
tilefish lying Sindee Sd*Faereeutueo tas ae As MiatenR, Rivet pyuie metal, ivory 
at the bottom negroes, who are very fond of It and wooden 


were no longer protected by its warmth 
and found themselves in chilly water, 
which proved too much for them. 

‘A few years after the disappearance of 
the tilefish the Gulf Stream was found to 
be gradually approaching the coast. In 
1892, the warm water of the Gulf Stream 
flowed over the bottom of the New Eng- 
land coast and in the summer of that year 
the Fisheries schooner, Grampus, caught a 
few tilefish. But for ten 
year not a single fish 

jad been found on the 
old grounds, although 
painstaking search had 
been made all during 
that time. 


“What's in a Name?” 
‘The Dogfish Becomes 
the Grayfish 


As an example of 
“What's in a name?” 


‘Our Newest Deep-Sea Food Fish 


articles, as it is much like emery cloth, 
The liver produces an oil which finds a 
ready market in the arts. 

The utilization of these by-products 
makes it possible for the canner to supply 
the fish to the consumer at an unusually 
low price. 

The wholesome grayfish has been eaten 
and enjoyed by the people living on the 
shores of the Mediterranean since some 

long distant period lost 
in the shadows of an- 
tiquity. Doubtless 
many an American so- 
journing in Europe has 
smacked his lips over a 
dish of savory grayfish 
and has wondered why 
we have no native fishes 
quite so delectable. 


The Wastefulness of 
California 


take the dogfish. As — Thailefish should prove tp be very profitable On the Pacific coast 
long as this excellent caught in such’ quantities that their sale in the people are just as 
food fish was called by eg Sha“tats woul not pay, they can, wasteful and extrava- 


that unattractive name 
the public would have ict " 
none of it, Now that — fiethe ‘preduction ef “seat ‘or langlass 


gant as they are on the 
Atlantic, when it comes 
to refusing fine flavored 
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The Japanese Eat Kelp; the Californians Make Potash from It 
Kelp is gathered in, Japan 


fish. There they throw away large quai 
tities of sable fish, which until recently re- 

black cod—why, is a 
not even related to the 


joiced in the name 
mystery, since it i 
cod family. 


The Department of Dietetics 


University of 
Washington states 
that the sable fish 
is “excellent from 
an economic as- 
pee as there is 
little waste, being 
almost free from 
bone and requiring 
very little time for 
cooking. It is 
able fori the hum- 
blest home on a 
count of its price 
for the millionaire’s 
table on account of 
its fineness of texture 
and delicious flavor.” 

The adult fish 
weighs about fifteen 
pounds, although 
much larger ones are 
frequently taken. 
They are found in 
abundance in the 
deep waters off the 
coast from San Fran- 
cisco to Alaska. 


from July to October. 
‘attached to lor 
yen cured, the pla 


eran 
‘making 


of the 


axon, (2 


becomes heavy, flabby of 


The seaweed is taken 

aes, tig dried and, cured 
ed. Plants 

bund 


bottom of the waters 
‘steals forth and preys 

fish exes. 
enabling it 


flesh “and “potbellied” 


cause there has been no market 
for them. 

The peculiarly firm flesh of 
the sable fish enables it to 
stand shipping very well. It 
may be frozen and successfully 
shipped throughout the coun- 
try, even as far east as New 
York. 

The famous cod has a fresh 
water cousin known as the 
burbot. It is found in the 
lakes and larger streams of all 
the countries in the world. 
In this country it abounds 
from the Ohio and Missouri 
Rivers all the way to the 
Arctic regions. 

The meat is 


plentiful and its 
price low it should become a 
general favorite. However, 
none of our people may become 


as fond of it as a certain Italian countess 
of the sixteenth century w o spent all her 
income on burbot. 


Why Not Whale Steak with Currant Jelly? 
The sea produces meat which may be 


substituted for 
be That is 
say, all the ci 
tures which swim 
in the sea are not 
fish. Whales and 
porpoises are 
mammals just like 
cattle and_ sheep. 
Their flesh is really 


ays for this app ee meat. Whale 
Yor then it Loses its’ alin, ‘graceful lines “and steak was served 


this summer in 
western hotels and 


met with a favorable 
reception. A juicy 
piece of sperm whale 
steak with currant 
jelly makes a fine 
meal. The whale 
steak is very like 
beef in texture al- 
though darker red in 


Halibut fishermen have 


‘Seaweed Is Also the Basis of Isinglass 


‘A bundle of “Slender Kanten." of seaweed leingass. 
ie""only. available from December to February beef, 


“fishy” taste. 


color. The flavor is 
much the same as 
It has no 

slightest trace of 
The United States Govern- 


been catching these fish for years, but ment tests show that it contains about 


they have always thrown them away be- 


four per cent more protein than does beef. 
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In Seattle, Washington, and 
Portland, Oregon, whale meat 
has been selling in the market 
places for ten cents a pound. 
Tt was first put on the market 
in May and it has been selling 
steadily ever since. Whale meat 
has been used in Denmark to 
feed the soldiers. 


Eating the Vegetables of 
the Sea 


With your whale steak you 
might have a dish of dulse or 
kelp if you only knew how pal- 
atable these marine vegetables 
are, And you might top off 
your dinner with a pudding 
made from seaweed nee, 
In Ireland, dulse is a muc fpieina asad wath ; Sani 
Tevored -vesstable;aniisiayer,  intecttactoanenlmtegunclmeaina Cheer ke meet 
which is called “‘sloke."" Both 
these vegetables grow plentifully under The industry in the United States is 
the water along all our Atlantic coas tically confined to M: 

Our seaweed resources are equal, but a single species is us 
if not superior, to the Japanese moss. It is true that in Mon- 


or those of any other country. ) terey and Santa Barbara 
Yet, while Japan prepares 4 Counties in California, Chi- 


seaweeds each year which nese fishermen dry certain 
exceed $2,000,000in value, marine algae for food, but 
the total value of the the value of thisamounts 
marine vegetables pre- only toabout eight hun- 
ured in this country dred, dollars a year. 

is $35,000. ‘Kelp is an enormous 
seaplant which 
abounds along the Pa- 
cific coast. A full grown 
adc. he arayti fubsts ; plant will have a stem 
feeds on fish, crabs, shrimp and / three hundred feet in 
lobsters. The grayfish, » ele, y/ length which bears at the 


toot en \/f 3 y Y S i 
Poteet ona tivte- x top an air bulb. From this 


Dus thae ie does not hesitate to Y t 
fob fahermen's nets and Craw) ys bulb grow fifty or more giant 
he Jeaves, each one of which will 
attain a length of thirty or 
forty feet. This plentiful vege- 
table is entirely ignored by us, 
but the Japanese prize it highly. 
They make what is known as 
“kombu” from kelp. Because 
it fades in the curing process, 
much of it is dyed green, just 
as French peas are dyed to give ‘them 
their pleasing color. This shredded, 
dyed “kombu’ is used as a vegetable 
and is cooked with soups and meats. 
It is even made into a sort of con- 
fection by sugaring ree sips ot a 
ie “Kombu” appeals to the Occidental 
ey et et ent taste when crisp sticks of it are broken 
because of its looks and its whiskers in small pieces and served as a cereal. 


\\ 


A Pirate of the Deep y 
Lite theblvefy cod and : y 
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The Broomstick Periscope—How De- 
tectives in Kansas City Used It 


HE combination of a pole, two 
hand mirrors, a monkey- 

wrench, a torn curtain and a 
bureau looking glass solved 
a mystery case in Kansas 
City, Missouri, which 
baffled the detectives 
for a long time. The 
detectives wanted to 
discover what was go- 
ing on in a certain 
room. 

By tying a hand mir- 
ror to each end of a 
short broomstickand by 
holding the device out- 
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figures it was decided to cut the skirts 
off at seven, eight and nine inches from the 
ground, making up the deficiency in the 
width. The little matter of the cost 

of the high shoes did not disturb 
the manufactur 


Music Hath Charms 
Even in the Desert 


HE British Tom- 

my must have his 

fun; otherwise he 
wouldn’t make a_good 
fighter, When the Tom- 
mies on the western front 
are given a few days’ visit 
to “Blighty” (the soldier's 
name for England), they are 


side the z welcomed with open arms by 
window committees who do nothing 
with a else but make the visit at 
monkey home a continuous round of 
wrench, the pleasure and diversion, They 
detectiv: are taken to theaters, ath- 
were able letic events and pink teas 
tosee inside until, as one Tommy said, 
the room. recently: “Trench life is a 
Fortunately oeieain dull affair compared to what 
they found emai they put you through in 
opportu- av] wet Blighty.” 

nity firme ie — i Even the eal ste 
tear a hole i tioned on the blistering sands 
in the cur ae Se era ee ee ok Sahara, aust Haye thee 
tain. detectives arranged first to tear a°hole entertainment. In the 


in the curtain and adjust the 


Why Are Skirts So Short? To Help 
the Poor Shoe Dealers 
'ARLY in the season manufacturers of 


women's dresses decided that the 
short, narrow skirt must be 


tors photograph below is shown 
a company of soldiers transporting a piano 
across the Sahara sand for use at an out- 
post. The piano is being moved on a sand 
sledge, which is the same as a snow sled 
except that the runn are wider. 


discarded. Not for puritan- 
ical reasons, but because the 
turers of materi 
were losing money. “Make 
them long and full,” was the 
verdict. “No!" retorted the 
shoe manufacturers. “Do 
you want to put us out of 
business? Make them as 
full as you like, but short— 
and shorter!’ The argument 
waxed hot and revealed the 
fact that every inch added to 
the length of women's dresses 
means a loss of $10,000,000 


a year to the shoe business. 
In the face of such appalling 


‘Transporting a piano across the Sahara to a British outpost. 
A sand sledge with wide runners takes the place of a van 
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Desert Sand-Shoes for the British 
Troops in Palestine 


Te British troops in the Sinai desert, 
in Palestine, have found a way to 
make their feet as sand-worthy as the 
camel’s. By weaving a stiff network of 
heavy wire and attaching it to their shoes, 
they are able to travel over the 
finest desert sand 
without sinking 
ankle-deep in it. 
They have adopted 
the principle of the 
snowshoe. 

It is said to be 
physically impossi- 
ble for a man to 
walk over desert 
sand for more than 
two days with or- 
dinary shoes. At 
the end of that 
time the toes and 
heels become pain- 
fully inflamed and the skin comes off. No 
doubt the troops suffered untold agony be- 
fore they devised the sand-shoes. 


Loading Coal-Baskets Automatically 
From a Motor-Truck 
MX residences, particularly those in 

the suburbs of cities, are built far 
back from the sidewalk so as to leave a neat 
Jawn. Coal cannot be shot into the cella 
of such houses directly from a vehicle. 
It must be carried in in baskets. That 


necessity brought forth the new motor 
coal-truck illustrated below. 
has a table at the rear 


The vehicle 


easily. 


‘The snow-shoe principle applied to sand- 
shoes for traveling over the blistering desert 


‘The inside of the truck 
body tapers down to an 
angle at the rear so that 
the coal will run out 
‘When the baskets 
are filled the pulleys lift 
them up shoulder high 
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on which are carried four large baskets, 
each holding two hundred pounds of coal. 
The table is lowered by gravity so that 
the baskets are level with four spouts 
in the rear of the truck body. Gates in 
these spouts are opened and the baskets 
filled in one operation. 

After this the table and 
baskets are lifted up to the 
height of a man's shoulder 
by means of ropes and pulleys 
operated from the driver's 
seat by an hy- 
draulic hoist driven 
from the truck en- 
gine. The men 
place the baskets 
on their backs with- 
out any lifting, 
carry them to the 
residence cellar and 
return with the 
empty baskets, 
after which the op- 
eration is repeated. 
The rear of the body is tapered to an 
angle of seventy-five degrees sothat the 
coal will run out without difficulty. The 
entire operation of filling the baskets and 
lifting them shoulder high takes seven 
seconds. Five tons of coal are ose 
of over a sixty-foot carry, in less than 
twenty minutes. 

With this novel body the truck is able 
to deliver coal at the rate of thirty-two 
cents a ton for labor, whereas by the former 
horse methods it cost fifty-two cents. 


Five Billions to United States Is Like 
Three Cents to a Man With a Dollar 


HO shall say how many ten- 
figure loans a nation can 
ake before she will be bankrupt? 
‘ngland, with an estimated wealth 
ofeighty-five billions,hasmade three 
great loans, aggregating ten 
billions, the last one being the 
largest single loanever floated. 
Germany has made five loans 
since the beginning of the war, 
yet her wealth probably does 
not exceed eight billions. Con- 
sidering these figures, a five- 
billion-dollar loan in the 
United States, having an 
estimated national wealth of 
two hundred and twenty bil- 
lions seems small. 


The Mother of the Submarine 


As a complete floating naval base, the submarine mother-ship is indis- 
pensable in our submarine program because of our two long coast lines 


$ everyone knows,—and as Germany 
long’ ago learned to her sorrow,—the 
Strait of Dover has been planted 

and re-planted with British mines until 
it would be sheer suicide for a German 
submarine to attempt to pass through. 
In order to attack England's shipping, 
German submarines have therefore been 
compelled to travel all around the British 
Isles. In making this tedious detour, a 
great tax is laid upon the submarine’s com- 
paratively delicate machinery. And since 
this journey must be made under the water 
most of the way, an even greater strain 
falls upon the crew. If the submarine and 
its crew ever get back, both will be in dire 
need of repaii 

Here is where the mother-ship justifies 
her name. On returning to its a 
harbor and signaling by’ wireles 
parent-ship, the submarine is immediately 
taken in between the ship's steel hulls and 
is finally sheltered in the tubular compart- 
ment amidships. The compartment is 
water-sealed and huge pumps on the 
mother-ship are started forcing the water 
out—thus converting the compartment, in 
effect, into a wonderful floating drydock. 
The submarine’s crew are received by the 
mother-ship and are accommodated in 
extra cabins especially laid aside for them. 
Here they can sleep on real beds and take 
their well-earned rest. 

Meanwhile, the lathes and forges are 
busy fashioning new parts and the duplicate 
submarine members carried by the mother- 
ship are mounted in place of those worn 
out or damaged. The duplicate mechan- 
isms are stored mostly on the decks. The 
heavy lathes, on the other hand, are mostly 
below; not exactly below deck, however, 
but more correctly, in between the two 
walls of steel which together make up 
each of the twin hulls. Occupying the re- 
maining space between these steel walls 
are ballast and fuel oil tanks, torpedo and 
other stores. In here also, and in the 
hull at the front of the tubular docking 
compartment—which at this section looks 
like the hull of any ordinary ship, are the 
marine oil engines for driving the ship. 
The cast-steel propellers with which these 
connect project backward, one from each 
of the twin hulls. 


In a few days’ time, the submarine is 
completely overhauled, and her food and 
fuel supplies are replenished. Those of 
her original crew who are unable to stand 
the strain of the next journey are relieved 
by trained men on the mother-ship. When 
the new submarine crew have taken their 
places, the docking compartment is flooded, 
the ballast tanks trim the ship further, and 
the submarine takes to the sea again with 
renewed strength. When we consider that 
one ship can mother a flotilla of six sub- 
marines, scheduling four on active duty, 
one in reserve and one in repair, the stra- 
tegic importance of this type of vessel in 
the present war is evident. Without put- 
ting back for new supplies, and without 
touching her own supplies, she can re- 
juvenate a complete flotilla four times! 

After a submarine has been on active 
duty a number of months, she is likely to 
develop a weakened hull, a fault which 
cannot be detected by ordinary methods. 
Here again the mother-ship is of prime 
importance. She is specially equipped to 
convert her tubular compartment into a 
testing dock. Her powerful pumps will 
force the water into the testing dock until 
the conditions are simulated that exist 
at the dizzy depth of two hundred feet 
below the water's surface—a submarine 
rarely dives down more than fifty! The 
testing crew within the submarine are in 
constant communication by telephone with 
the men at the pumps. if any weakness 
has developed, leaks will soon be noticeable, 
and the water pressure can be relieved 
before further damage results. These leaks, 
and whatever other faults are found, are 
noted and subsequently repaired. 

The last, but not the least important 
function of the parent-ship, is that of a 
salvage boat. If a submarine sinks within 
reach of divers, a mother-ship will be 
ible to save her, provided she can be suffi- 
ciently protected from the enemy by friendly 
warships or by her own quick-firing guns. 
Mother-ships have a cruising radius of 
four thousand miles and they can speed 
towards the place of disaster at the rate of 
ten knots. Expert divers are ready to 
wrap a cable around the sunken submarine, 
and powerful cranes are made ready to 
haul it up. 
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What the “Mother” of a Submarine Flotilla Looks Like 


BETTING (DM cscs ours 
INGAAS aM 
bea 
IC, 


RNOTSANDTD 
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CYLINDRICAL Dock 
4 INTO WHICH WATER 
Ao ISPUMPED TO SiN 

GE THE SHIR ALLOWING SUB" 
~ BRINE. TD ENTER. By cLOSING 
"X,DOCK 15. SIM: 

LARLY EMPTIED WATER CAN A 
‘50 BE PUMPED INUNDER PRES 


SURETDTEST STRENGTH OF | 
SUBMARINES HULL 


BED-PLATED FOR ENGINES, WHICH ARE DRIVEN 
THE SAME OILFUEL AS THE SUBMARINES. SIM 
\-PLIFYING STORAGE AND CAN ALSO,TOGETHER Wits 
‘AUHIL ARY ENGINES, BE USED FOR TRAINING PRO'S: 
PECTIVE OFFICERS AND CREWS OF SUBMARINES. 
[ADL AKT MACHINERY INCLUDES DYIVAMOS FOR RE: 
[CHARGING THE BATTERIES AND THREE COMPRESSORS 
FOR PILING THE AIR RESERVOIRS OF SUBEARINES. 


< 


‘The mother-ship of a submarine flotilla must discharge manifold duties. She is responsible for 
the supplying and the repairing of six submarines, keeping them in prime condition for active 
service. In her central testing dock, she must periodically subject each submarine to tremendous 
pressures so that disasters from weakened hulls are averted. In brief, she must act as a mobile 
naval base—a base which can furthermore salvage any sunken submarine within reach of her divers 
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The Star Spangled Banner in Brick 
—A Feat of Chicago Masons 


OMETHING out of the ordinary in the 
way of flags was constructed by a 
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bers of an Italian scouting party about to 
partake of their midday meal. Their faces 
and hands are besmeared with black 
grease to protect them against the burning 
rays of the sun, which are doubly strong 


Chicago when re- 
company flected from 
recently. the snow. 
It is a flag They pre- 
of burnt- fer to use 
clay brick vaseline, 
that neith- but that is 
er time nor too expen- 
elements sive. The 
can destroy snow not 
S only burns 

the faces 

of troops 

the only but it in- 
flag of its jures their 
kind in the eyes so that 
world, It sun glasses 
is fully have to be 
thirty-two orn. 
inches high “Old Glory” reproduced in burnt-clay brick, Even the stars are Needless t0 
by forty- of brick. ‘They were chiseled out and finished in white enamel say, the 
eight inches black 


wide. The red stripes consist of red, 
vitrified brick, the white stripes of matt- 
glazed brick, and the blue stripes of dark 
blue-enameled _bric! ars are of 
brick, too. Forty: were cut 
from white enameled brick with chisels and 
were laid in the blue background with 
blue cement mortar. 

The masons who are responsible for the 
flag first thought of pasting stars cut out 
from oilcloth on the brick to represent the 
forty-eight States. inally they decided 
not to fake the flag, and hit upon the idea 
of cutting the stars out of individual 
bricl Need| to say, this was a big 
task, but the result was well worth the 
labor and means expended. 


Italian Soldiers Paint Their Faces 
—But Not for Beauty 


HE Italians holding down trenches 

in the Alps have two enemies to 
deal with, the Austrians and the snow. 
Of the two the Italians prefer to en- 
counter the Austrians, As it is, they 
have to face both and get along as best 
they can. In order to do this they 
supply themselves with gunpowder and 
rifles for the Austrians and black 
grease and glasses for the sun. 

The photograph shows four mem- 


grease and the sun glasses make the Ital- 
ians excellent targets against a background 
of white snow. 

However, the Alpine Italian troops do 


When there is hot fighting to be done in 

the Alps, they now-white suits and 
In such a 

uniform they are practically invisible. 


Black grease and sun glasses prevent the sun 


from burning the faces and injuring the 
eyes of the Italian troops fighting in the Alps 
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Cleaning the Air Fed to Automobile 
Engine Cylinders 


F interest to every 

automobilist, and to 
the Government whose 
army trucks run in con- 
voys almost hidden in 
clouds of dust, is the car- 
bureter air-cleaner shown 
in the illustration beloy 
The device is distin- 
guished by its simplicity; 
for it has no moving parts. 
By extracting the dirt 
and grit from the air 
sucked through the car- 
bureter into the engine 
cylinders, excessive wear 
on pistons and piston 
rings is avoided, as well 


In circle: Smoking the rifle sight for use when firing in 
the sunlight. Above: Using the rifle strap as a sling-grip 


as scoring of the cylinders, 
pitting of the valves and cutting out of | Some Rifle-Firing ‘Kinks That Are 
bearings. ae Taught the West Pointers 

‘The cleaner operates on the principle of 
centrifugal action. The air is sucked in HE average recruit who starts in at 
near the top and down through the two West Point knows as much about the 
curved square - sectioned fine points of rifle firing 


shoreman about flying. 
masters the elementary steps— 
the manual of arms and the cor- 
rect firing positions. Then he 
must learn a thousand not 
mentioned in the “Drill Regula 
tions.” Among the rifle kinks, 
for instance, is the smoking of the 
glass rifle sights for work in 
the sun. By simply holding 
the sights over the flame 
of a match—or better, over 
an alcohol flame—a’ light 
layer of lampblack is spread 
over the sight which enables 
the soldier to fire even when 
he is directly facing the sun. 
And when his back is to- 
wards the sun, the reflected 
glare is eliminated so that he 
can work without danger to 
his eyes. 

Another kink is the doub- 
ling up of the ordinary rifle- 
strap in order to use it to ob- 
taina sling-grip. By making 
the sling short enough, it is 


tubes. The circular path 
of the air down through 
the tubes throws the 
heavier particles of 
dust to the out- 
side so that 
when air and 
dirt are sucked 
through the ends of 
the tubes, the dirt drops 
down on to a_cone- 
shaped shield in the 
bottom while the air passes 
up and out through the 
center of the top to the 
engine cylinders. The dirt 
slides down off the cone 
into a pocket beneath, 
which is cleaned out as re- 
quired when the engine is 
stopped. 

Another point in favor of 
such a cleaner is that it  Airdrawnto 
reduces the carbon forma-  carbureter 
tion. The dried out lubricant 
remaining in the cylinder 
after each explosion attracts 
the particles of dirt anally pr as possible for the left hand to 
sucked in with the fuel air, rindi ‘ obtain a vise-like grip on the 
forming points on which Zio caplains the woes rifle. This helps consider- 
carbon readily collects. of the carbureter air-cleaner ably in steadying it. 


Air in 


Dirt fallsto 
bottom 
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Turning a Page of This Biggest Bible 
Is Like Opening a Trap-Door 
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ten times that of the ordinary pleasure car. 
At the present time the spring occupies 
a position above the roof of the factory. 


MAN- _ Here it at- 
uscript tracts about 

ible meas- as much at- 
uring five tention as it 
feet two did when a 
inches by score of 
three feet workmen 
ten inches were busy 
has been constructing 
prepared for it. When 
a Bible cru- asked for 
sade by the what pur- 
Oxford Uni- pose the 
versity spring was 
Press. When being made, 
open, the a workman 
book meas- facetiously 
ures seven remarked, 
feet ten “For a car 


inches, It 


to carry the 
man who 
wore the 


is so. big 

and bulky 

that a spe. ‘A Bible big enough for a family of giants. Twelve 
cial steel para 


framework 
is necessary to keep it in shape. Turning 
‘one page is like pulling up a trap door, only 
the page is much lighter than a door. On 
the other hand, the cover of the Bible, 
which appears very distinctly in the ac- 
companying photograph, is heavy. It 
weighs as mich as twenty good-sized books. 
‘Twelve thousand persons have been en- 
gaged in preparing the Bible. Perhaps a 
hundred thousand will have helped before 
it is completed. 


A Spring Big Enough for an Auto- 

mobile Two Blocks Long 

AS automobile spring forty-five feet 
long is used by a Seattle factory as an 

advertising sign. It is built of the same 

materials as an ordinary spring, and the 

workmanship is as accurate as in a spring 

of the usual size If put to 

actual use the spring shown @ 


persons have been engaged in preparing it 


seven-league 
boots. 


Leave the Gathering of Mushrooms to 
an Expert Who Knows Them 


CCORDING to_ specialists in the 
United States Department of Agri- 
culture, there is no simple and infallible 
test for distinguishing between edible and 
poisonous mushrooms. The only safe mush- 
rooms to eat are those that have been 
gathered by a collector who knows his 
business. 

The most common edible mushroom is 
the Agaricus campestris. Its cap is fleshy 
and hemispherical at first but later becomes 
expanded and nearly flat. It is smooth and 
light brown or white in color. The gills are 
white at first, later pink, and finally a 
blackish-brown. The stem is stout, smooth 
and furnished with a ring. It is readily 
recognized; but before the gills turn color it 

@ might be confused with the 
Amanita, a poisonous variety. 


would fitanau- 
tomobile more 
than two hun- 
dred feet long 


=) 


The gills of the 
Amanita remain 
white. The safe 
rule is to gather 


and would sup- 


spring big enough to support the combined weight of ten 
port a weight atone as an advertising sign by a Seattle factory 


only those with 
colored gills. 
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‘The first aerial fire-fighting company in the world. 


‘The equipment consists mainly 


of chemical extinguishers, Extinguishing bombs are suggested for forest fires 


Clang! lang! The Fire-Chief Is 


Coming in His Airplane 


HE fire department chiefs of every city 

of this country have their eyes on 
Chief Louis Almgren, of the San Diego, 
California, fire department. Chief Almgren 
has discarded the horse and buggy and the 
automobile and now races through the air 
in an airplane when chasing fires. 

When a fire box is pulled in an 
outlying section, the chief jumps 
into his flying machine and is at 
the scene of the blaze before the 
horse-drawn equipment gets 
around the first corner or the fire 
boat is going full steam ahead. 
His is the first aerial fire-fighting 
company in the world. In test 
flights made with the new air- 
plane, which is a one-hundred 
horsepower machine of the hydro- 
plane type, trips that ordinarily 
took the fire boats from twenty to 
thirty minutes to make were made 
by airplane in from two to five 
minutes, counting the necessary 


‘The device for sup- 
the arch and 
time in getting the engine started. eee 


You Will Never Be Efficient While 
Your Feet Hurt You 


rectly attributable to Tanne -cared-t for 
feet. This does not refer particularly to 
fashionable footgear, but rather to fallen 
arches, which are more common than is 
realized, and to the painful callous 
spots which prevent comfort in 
shoes of almost any make. 

An adjustable device for sup- 
porting the arch of the foot and 
for removing such callouses on the 
sole is shown in the accompanying 
photograph. ts 


placed in any desired. position and 
adjusted as needed from time to 
time. To remove callouses, rubber 
inserts in a pocket are placed un- 
der and around the affected spot. 


There are no metal parts, 
the material used being soft 
flexible leather and rubber. The 


cure is not an overnight one, but 
the relief is said to be immediate. 


Those of us interested in science, engineering, invention, form a kind of guild. 
We should help one another. The editor of The POPULAR SCIENCE MONTHLY is 
willing to answer questions. 


N aerial bomb 
which explodes 
about six feet 

above the ground, re- 
ardless of the height 
rom which it is 
dropped, has been 
tested out by the Ord- 
nance Department and 
probably will be manu- 
factured in large num- 
bers. It is the inven- 
tion of Lester P. Bar- 
low, a former coal 
asser in the United 
States Navy who later 


Pde ies joined Villa’s forces in 
The diane Mexico and was at the 


head of railroad shops 
where the rebel chief 
had his artillery ammu- 
nition made. While there he conceived the 
idea and partially perfected the device. 
The novel feature of the bomb is that 
it explodes before it hits the ground, 
whether it is dropped from a height of two 
thousand feet or twenty thousand feet. 
The difficulty with bombs used in the past 
is that they have been fired by contact 
with the ground, 
burying them- 
selves in the earth 
before exploding. 
Thus ninety per 
cent of the force 
of a bomb dropped 
on ordinary 
ground is ex- 
pended 
against earth, 
instead of 
scattering its 
fragments 
over a wide 
area above 


eter of the head 
is six inches 


The Ideal Aerial Bomb 


It explodes six feet above the ground regard- 
less of the height from which it is dropped 


time. The idea upper- 
most in their minds has 
been to develop a bomb 
that would explode head 
high and whose bursting 
fragments would cover a 
wide circle before reach- 
ing the ground. So far as 
is known no foreign coun- 
try has such a bomb in its 
ion, The bomb 
which comes closest to 
realizing the maximum 
of efficiency, as the 
Ordnance Department 
interprets that term, is 
this bomb devised by 
Mr. Barlow. 
The above-ground ex- 
peeen is made possible 
yy a rod that protrudes 
from the point of the 
bomb after it has been 
dropped from the aircraft carrying it. This 
is about six and one-half feet long. As 
soon as its point touches the earth it sets 
into operation a detonator containing about 
two hundred grains of fulminate of mercury 
which immediately sets off the explosive. 
The bomb 
weighs about 
one hundred 
pounds, It 
contains 
about forty 
pounds of 
trinitrotoluol 
and the steel 
casing and 
other metal 
parts of the 
bomb, which 
are blown in- 
to fragments 
by the explo- 


detonator as 
soon as its point 
ithe earth: 


ground. sion, have a 

Inventors total weight 
have been. of about sixty 
aware of this pounds. The 
deficiency of bombs can be 
the tear- manufac- 
shaped bomb ‘The fin-like device at the top of each bomb is a stabil- tured at a 
for a long izer which keeps it true to its course during its flight cost of about 


886 
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fifty dollars each exclusive of labor cost. 

ie bomb is about six feet six inches 
long ‘and the diameter of the war head is 
about six inches. At its upper end there is 
a stabilizer which keeps it true to its course. 
The bomb is carried suspended in a horizon- 
tal position beneath the aircraft. When 
released, the end containing the explosive, 
being the 
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submarines. For this kind of work the 
nose of the bomb is made to operate if 
it strikes a hard substance and not to 
operate if it hits water. In the tail of 
the device is a timing mechanism that 
can be set to let it go to any depth below 
the surface of the water before it explodes. 
Should it hit any solid object on or below 

the top of 


heaviest, 
drops first, 
bringing the 
apparatus 
into a verti- 
cal position. 

Having 
assumed this 
position, the 
action of the 
air_operates 
a valve 
which re- 
leases a tele- 
scoped tube 
to which the 
stabilizer is 
attached. 
This extends 
the device to 
a full length 
of about ten 


the water it 
will explode 
instantly, 
but if it con- 
tinues 
going down 
through the 
water, when 
it reaches 
the depth 
for which it 
s set, it 
will explode 
automatical- 
ly at that 
depth just as 
if it were on 
land. In this 
way it be- 
comes the 
most threat- 
ening men- 


and one-half ace to the 
feet. At the submarine 
same time, Young girls as dental hygienists examining the teeth of yet devised. 
the detonat- several boys and girls in the Vanderbilt Clinic, New York city 

ing rod is re- 


leased from its position in the center of the 
bomb until it protrudes a ince of about 
six feet six inches below the war head, 
ready to set off the detonator as soon as 
its point touches the earth. The manner 
in which the detonator operates and other 
features of the bomb are of great military 
value and are being kept a secret. 

It is known, however, that up until the 
time the bomb is dropped from the air- 
craft carrying it, the detonator is held in 
such a position that it is impossible to 
discharge it, so that no matter how much 
explosive is in the war head there is no 
danger. Only after the bomb starts on its 
way toward the earth does the detonator 
become operative. To demonstrate its 
safety features the bomb was riddled with 
rifle bullets during a test in England. 
It failed to explode. 

According to Representative Tilson of 
Connecticut, the Government is now de- 
veloping a bomb of this type to drop on 


The Dental Hygienist Takes Her Place 
Beside the Dentist 


‘(OMEN have assisted dentists for 
many years, but not until recently 
did it become necessary for a girl to attend 
a three months’ course of training and then 
pass an examination before she could take 
her place beside the dentist and help him 
with his work. The accompanying illustra- 
tion shows the graduating class of the 
Vanderbilt Clinic, in New York city, ex- 
amining and cleaning the teeth of several 
youthful patients. 
These girls study and do practical work 
in the labora tary for three months. After 
that they take an examination; i 
pass it they are given the title of ‘ 
A great deal of minor work is 
entrusted to them, such as treating gums, 
cleaning the teeth and administering gas. 
None but high school or college graduates 
are accepted for training. 
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Subduing the Cow’s Tail with a 
Simple Wire-Clip Device 


IGHT after night 
LN Arthur J. Thomp- 
son, of Argyle, Mich., was 
flogged by cows’ tails. 
He milked two cows, 
which stood side by side. 
When milking the out- 
side cow he got but one 
tail in his face, but when 
he milked the inside cow 
he got the combined 
swishes of both tails. 
Needless to say, this an- 
gered him. So thoroughly 
tail-flogged was he that 
he decided then and there 
to subdue the cow's tail. 
Taking a piece of wire 
and a pair of pliers he 
worked for two hours on 
his subduer. His _ first 
model completed he tried 
it on the cow “and got a 
crack on the head,” as he 
tells us in a letter. But 
he did not stop. He 
worked another two hours, improved his 
model, tried it on the cow for the second 
time and lo! it kept the tail where it 
belonged. Several months later the 
Government issued him a patent. 
His device is a simple U-shaped wire 
loop loosely fastened round the right 
leg of the cow, with the exterior side 
as to form a 
When placed 
in the clip end of the loop, the cow’s 
tail can not be moved, nor can the 
cow kick with that foot. 


Combining Luck with Skill in a New 
Game of Pocket Billiards 


‘0 win in the game of pocket billiards 
devised by William Heffley, of Penn- 
sylvania, you will have to be lucky as well 
as skillful. His invention adds to the age- 
old game an electric spinning device which 
is operated by the ball entering into its 
pocket. The spinning device is likely to 
score you almost anything, so that a 
closely matched game can be made not only 
a matter of skill, but one which is in- 
tensely exciting. 
Heffley's device can be attached to any 
pool table without altering its construction. 


The cow’s tail is fastened in the 
clip end of the U-shaped loop 
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Each pocket of the pool table is provided 
with a V-hinge baseplate at the top. 
Electric contacts are held on the ends of 
both of the halves of 
these baseplates. The 
contacts lead to dry bat- 
teries and an electromag- 
net in the spinning de- 
vice. Thus, when’ you 
succeed in starting a ball 
towards any pocket, the 
weight of the ball as it 
passes over the baseplate 
forces the hinge arms to- 
gether and closes the 
circuit. Instantly, the 
armature of the electro- 
magnet is sharply pulled 
down. By means of the 
ratchet-and-pawl ar- 
rangement at the end of 
this armature, the hand 
‘on the spinning device is 
set whirling around in 
front of the score 
The number at which the 
hand stops is the num- 
ber of points which your 
pocket scores. While the 


number thus scored will depend. solely 
on your luck, skill is always required to 


start the hand going. 
The device also aids 


in keeping the score 
without individual 
calculations. 


‘The weight of a ball traveling towards any 
one of the pockets closes an electric circuit 
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‘Seventy thousand tons of ice, valued at $100,000, which, owing to the difficulty of handling, 
had to be left to melt in the sun after fire had destroyed the buildings in which it was stored 


In an Encounter Between Fire and 
Ice, the Fire Won 


BOLT of lightning during a_he: 

rainstorm near Warnertown, Pa., r 
cently, struck one of two huge icehouse: 
The resulting fire soon spread to the other 
icehouse, and in a short time even the 
inside partitions in the buildings were half 
burned out, surrounded with ice though 
they were. All that remained after the fire 
were two huge mountains of ice which, 
owing to insurance laws and other difficul- 
ties, were left to melt in the sun. 


Who Would Fear Bullets in an. 
Armor Like This? 


‘HE United States is equipping 

every soldier with an exact du- 
plicate of the British type helmet 
made of shrapnel-proof but not 
rifle-proof ste This helmet 
weighs only two pounds, two 
ounces, and is considered by the 
Government to be superior to 
the French and German_hel- 
mets. In the opinion of the 
United States Government, the 
various types of helmets rank in 
the order of British, German, 
and French. The German hel- 
met covers more of the head and 
is a better protection in that re- 
spect, but the German shape 
helmet cannot be made of the 
high grade material of the 
British helmet. The French 
type helmet is inferior to the 
other two both in shape and 
in resistance to shrapnel bul- 
lets. The German helmet 
weighs considerably more 
than the British, which is a 


The steel helmets, body 
armor and necklets with 
which soldiers will be 
equipped for special work 


disadvantage considering all the other 
‘ight the soldier is required to carry. The 
imum thickness of high grade steel 
which would resist rifle bullets is .15 of an 
inch. This is four times as thick as the 
present helmet steel, which is considered 
too thick for practical purpose 
n to helmet protection, when 
ficult and hazardous operations 
No Man's Land are contemplated, the 
soldiers will be equipped with body armor. 
body armor consists of slightly curved 
steel plates sewed in a canvas sack, ex- 
tending down to the knees and protecting 
the soldier from bursting shrapnel, 
but not from rifle or machine-gun 
This body armor, which 
only sixteen pounds, three 
strapped over the shoulders 
and around the body. 
as masks will of course be 
furnished for special operations, 
and eventually a limited quan- 
tity of necklets will be provided 
which are made up of twenty- 
four layers of Japanese. silk 
which surround an inner lining 
of Japanese silk waste, the 
whole being encased in a canvas 
cover. This necklet protects 
the upper chest, the back of the 
head, and the sides of the face. 
Neither the necklet nor the 
body armor will be furnished 
every soldier, but will be kept 
in store and supplied for espe- 
cially difficult work only. 
Heavier body armor, which 
would be proof against rifle 
bullets as well as shrapnel, has 
been tried by all the belligerent 
nations but so far has not’been 
generally adopted because it 
weighs fifty-five pounds. 
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Under an agricultural expert the prisoners of a Philadelphia 
penitentiary are planting vegetables on the prison roof 


A Penitentiary Roof Garden—An Newspaper 


College of Pennsylvania, 
who is a specialist in agri- 
culture. Between lecture 
the student has the benefit 
of an additional correspond- 
ence course on the same 
subject. But the most 
appreciated part of this 
undertaking in the _nece 
sarily monotonous live: 


of 
the prisoners is the practic 


demonstration of the cour: 
as shown in the roof garden. 

Robust radishes, crisp 
lettuce, the bountiful b 
and other vegetables in 
common usage are planted 
and flourish under the sci- 
entific cultivation and lend 
interest and variety to the 
prison bill-of-fare. 


Torches to Take the 


Example of Scientific Farming 


HE very flourishing roof garden shown 
abgve is not over the top floor of any 
gilded hotel, or millionaires’ club. It sur- 
mounts a very different kind of hostel 
the Eastern Penitentiar, 
There the convicts are 
what might be called, a 
to the times, a “war garden” 
but as far as the men them- 
selve re concerned, thi 
open air occupation and 
the pride in. their fine 
crops afford the prison- 
ers such real satis 


itself a ps 
The men 
chosen and sent to this 
work. Of his own 
volition any of these 
future scientific 
farmers may make 
application for en- 
rollment in the class 
of agriculture which 
is taught in the peni- 
tentiary. Having 
been enrolled, the 
member of the class 
attends three lec- 
tures a week given at 


are not 


Place of Candles 


F you want to do your bit toward making 
the world safe for democracy and don’t 
know how to do it, you might take up the 
work started by Mrs. Edward Cushee, of 
New York She is making torches 
our troops who will soon hold a 


* tor of trenches in France. 
_ torches are to take the pla 
candles, and they are mi 


of old newspapers and p 
affin, 
To make one torch she 
takes six strips of news- 
paper, two columns 
wide, ‘and rolls them up, 
tying them. securely 
with cord. After boil- 
ing each roll of paper in 


paraffin for twenty 
minutes it is ready to 
light, It will burn for 

forty-five _ minutes 


and give off a better 
light than the ordi- 
nary candle. 

“bit” of 
endeavor 
and girls 
can also lend a hand 
—the boys to collect 
the old papers, and 
the girls to cut the 


Mrs. 


Making newspaper candles. 
Cushee rolls the strips, ties each one 
securely and boils them in paraffin 


the prison by a pro- 


paper into strips 
fessor of the State 


and roll them. 
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An Efficient Hen Is an Investment 
Paying 150 Per Cent 


ras upon an increase in the egg and 
poultry production in Texas, the de- 
partment of poultry husbandry in the State 
Agricultural 
and Mechan- 
ical College 
has prepared 
a_ photograph 
which_ visual- 
izes for the 
farmers, and 
the city man 
as well, the 
wonderful 
earning possi- 
bilities of the 
hen as an in- 
dustrial ma- 
chine. 

Considered 
industrially, says the department, the rey 
is a very efficient machine. From seventy 
pounds of feed costing about three cents 
per pound, a good hen will produce in the 
course of a year from 150 to 160 eggs, 
which are worth just now about three or 
four cents each. 


An Army Burrows Itself in the 
Ground by Machinery 
ECHANICAL trench-diggers are not 
new, either in this country or in 
Europe. About two years ago the first 
machines to reach Europe were put to 
work excavating trenches behind the 


Brora seventy. poants of potty 
wundred and 


about one ht 
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French lines. They were notably success- 
ful, and attracted world-wide attention. 
Since that time numbers of trench-diggers 
have been employed on the battlefield, 
until now they are to be seen everywhere. 

In an eight-hour day one digger can 
excayate trenches sufficient 
to hold an army of seven 
thousand men. It would 
take the seven 
thousand 
troops two 
days to dig the 
same length of 
trenches. Of 
course, the dig- 
ger makes bet- 
ter progress 
where the earth 
is free from 
large stonesand 
obstructions. 

The accom- 
panying photograph shows a digger of the 
kind generally used. Steel buckets at- 
tached to an endless chain dig the dirt and 
carry it up a side-chute where the dirt is 
dumped. The matting of leaves and bran- 
ches which covers the machine is put there 
to deceive enemy airmen. 


food a good hen will produce 
the course of a year 


Checking Insect Ravages with Armies 
of Enemy Insects 

NE hundred million dollars are lost to 

the United States every year due to 

the ravages of insects in crops. Half these 

insects were imported. 
Though insecticides are useful, they’ are 
not effective under all con- 


ditions. The most satisfac- 
tory results have been ob- 
tained by introducing other 
insects which feed upon the 
undesirable foreign pests. 
The threatened destruc- 
tion of California's orange 
groves was arrested by the 
importation from Australia 
of a certain species of lady- 
bird. The tiny workers were 
shipped in tin boxes, placed 
on ice. Once released in the 
atmosphere of southern Cali- 
fornia, they set about their 
appointed duty with such 
avidity and multiplied so 
rapidly that the pests were 


A modern 
French soil. 


trench-digging machine excavating a 
‘The machine top is decorated with 


virtually wiped out ina very 


trench. on . 
camouflage short time. 
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Buy Good Meat and 
Chop It Yourself 


WO series of investiga- 
tions of ten samples 
each of Hamburger steak, 
made by the Department of 
Agriculture, revealed the fact 
that six samples of the first 
and five of the second series 
yielded counts of more than 
ten million microbes 
gram. A great many differ, 
ent kinds of bacteria were 
found and the conclusion 
was reached that a large 
amount of Hamburger steak 
sold in the market is unfit for 


‘Testing the hearing of a soldier with the aid of a 
length of sound waves 


machine which regulates the 


Deafened by Shell Fire, but Cured 
by a New Sound Machine 


HEN the big guns fire, not only are 

men before it killed, but hundreds of 
those behind it lose their hearing, due to the 
terrific noise of the explosion. ‘The roar of 
a barrage fire is like a million boiler 
factories plus a hundred thousand pneu- 
matic riveters. Little 
wonder is it that the 
ears can not with- 
stand the noise. 

In Europe are thou- 
sands of shell-deafen- 
ed soldiers. In the 
accompanying photo- 


y 
graph a soldier is 
shown facing an ap- 
aratus for graduat- 


the aid of this ma- 
chine the nurse is able 
to know just how deaf 
her patient is and to 
what sounds he re- 
sponds most quickly. 
It is a slow and pains- 
taking method of 
treatment, but it has 
resulted in a number 
of cured cases. 

In fact, the deaf- 
ness resulting from 
the battle noises is, in 
the majority of cases, 
only temporary. 


food. The Department ad- 
vises that the housewife buy 
good cuts and chop it herself. 


Anchoring the Fisherman to the 
Fishing Pier 


FTER several fishermen had been 
ulled off the Redondo Beach pier, 
near Los Angeles, California, by large fish, 
the city built a new pier with special pro- 
visions for keeping Eatietraea anchored to it 
so that “the biggest fish that ever was 
caught” will no longer 
be able to get away 
with bait, hook and 
line as has so often 
happened in the past. 
The pier is con- 
structed of reinforced 
concrete. Around its 
outer edge is a seat 
for the fishermen, and 
a concrete rim on the 
foot rest enables the 
men to hook their 
boot heels over it 
while fishing. 

Fish weighing as 
much as two hundred 
and ninety pounds 
have been caught 
from this pier even 
before it was made 
safe for the fishermen, 
The big fish haven't 
called that way lately. 
But when they do 
they will find the 
fishermen anchored to 
their posts, ready to 
pull them on land. 
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Paddle Your Own Canoe—But Do 
It Mechanically 


ENICE, in California, gets its name 
from its’ resemblance to Venice in 
Italy. Its streets are canals, and everybody 


travels about in boats. Ralph Johnson, a 
thirteen-year-old resident of the town, 
had a “cranky” little canoe that 
he built at home in his base- 
ment'workshop. The craft is 
but ten feet in length, but 
wielding a paddle is sl 
back-breaking, laborious bu 
ness. So Ralph secured an old 
bicycle rear hub and con- 
verted it into a neat four- 
bladed paddle-wheel. The 
wheel was then mounted on 
wooden forks, and securely 
bolted over the rear deck of 
the canoe. Three bicycle 
chains were stretched be- 
tween the sprocket of the 
paddle-wheel and a_bicycle- 
crank hanger mounted in the 
cockpit athwart the gunwales. 
The pedal was removed from 
the crank-hanger and a handle substituted. 
The tiny craft was also fitted with a rudder, 
which, by wire controls, is operated from 
left to right by the forward or backward 
movement of a lever convenient to the 
Jad’s left hand. 
Instead of bending over a paddle, Ralph 
now cruises about, turning the crank in the 
“cockpit of his boat as easily as he would 
operate a hand organ. With his left hand 
he steers with the rudder. Instead of 
laboring along'at four miles an hour, 
he now travels at the rate of eight miles 
an hour with less effort. 


A bloody finish with the revolver machine- 
guns. At right: Detail of the attachment 


Close-up Fighting with the 
Revolver Machine-Gun 


N_ Englishman, Charles J. 
AN Cooke, has invented a new 
magazine attachment for the auto- 
matic revolver. 

The attachment is simply a holder 
which enables a number of stored maga- 
zines to be fed into the revolver as 
fast as they are needed, Stch an “auto- 
matic” as the Colt .45 is pushed into the 
saddle on the upper end of the holder. 
When the eight shots have been fired, the 

usual ejecting spring is 


pressed; the empty maga- 
zine drops from the gun 
down into the slot in the 
holder, and is ejected. In- 
stantly, one of the full 
magazines held in readiness 
in the bottom of the holder 
is pushed up into place. 
When this magazine Is ex- 
hausted, the two others can 
be fed into the hollow end 
of the revolver. A bayonet 
is placed on the lower end 
for hand-to-hand fighting. 


Ralph propels his boat by turning a crank in the cockpit. 
With his left hand he keeps the boat on its course 


The length of such an at- 
tachment would be slightly 
over twelve inches. 
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A Heel Which Will Wear Evenly 
All Around 


INE hundred and ninety-nine persons 

out of a thousand wear down the 
heels of their shoes at the sides. The 
result—weak ankles and a crooked and 
slothful step. It took a real 
genius to think of the clever 
method of correcting this 
which is illustrated in the 
accompanying photograph. 
The rotating heel! All 
you need do when your 
heel becomes side-worn is 
to turn it around and let 
the heel wear down on 
the side opposite! But 
don’t wait until it is very 
lopsided. 

A short but heavy bolt, 
screwing through thread- 
ed plates into the heel 
and into the shoe, holds 
the heel firmly on. 


At Last! A Refrigerator Car That 
Really Works 


WU JERE it not for refrigerator cars, we 
could not tickle our palates with 
out-of-season delicacies and would have to 
satisfy ourselves with the fruit and vege- 
tables that grow in our own particular sec- 
tions of the country, leaving California 
fruits for the Californians and Florida 
products for the southerners. And yet the 
roducers and wholesalers claim that re- 
rigerator cars are not at all what they 
ought to be. 


If your heel becomes too much 
worn on one side, just tum it 
around and wear it down on the 
other to keep an even surface 
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No wonder, then, that a new type of car 
has been designed to meet the requirements 
of transportation and weather conditions, 
which promises to eliminate much of the 
loss now incurred. This new type of 
car is a combination refrigerator and 
ventilator. In construction it is the same 
as any ordinary refrigerator car, 
except that in it a_live-air 

space is provided at the sides, 
ends, floor and ceiling. By 

means of this live-air space 

a wall of refrigerated air 

‘completely surrounds the 

interior of the car, 

The ice box is located 
in the center of the 
car ‘directly under the 
roof, instead of in the 
ends of the car, which 
makes it possible to carry 
twenty per cent more 
freight. It has three open- 
ings into the car, one at 
each end and one in the 
center. Entering the cen- 

ter opening, the cold air falls to the floor 
and is spread out over the car towards 
each end, The warm air rises and enters 
the ice box through a netting at the end, 
where it is cooled and again passes through 
the opening in the center of the ice box 
into the car chamber. The cold air is also 
drawn into the live-air space through the 
opening in the sides and ends of the car 
by the rising warm air which passes through 
this space to the ice box, where it is again 
cooled and discharged through the middle 
opening of the ice box. This has a drying 
efiect and gives the proper refrigeration. 


‘The warm air enters the ice chamber through a netting at the end of the chamber. After it has 
been cooled by passing over the ice it passes downward through the opening in the center of 
the ice chamber into the car. As it gradually loses its cold it rises to the top again 


How the U-Boats Get Through the 


Nets 


They are equipped with remarkable motor-driven circular 
knives and with stecl flanges that spread out like doors 


ROM reports that reach 
us from Europe we 
learn that Germany 

has equipped some of her U- 
boats with ingenious devices 
to enable them to cut their 
way through submarine nets. 
One boat with a double 
flange of thin sheet steel pro- 
truding from both sides of 
the bow is said to have been 
destroyed by shell fire and 
the device itself, practically 
intact, is said to be in the 
hands of the British Ad- 
miralty. A second boat, 
equipped_with heavy motor- 
driven circular knives at- 
tached to steel hawsers, tor- 
pedoed a merchantman, and 


the captain, while in a small 
boat, made a drawing of the 
device for the Admiralty. 
The accompanying illustration gives a 
clear idea of these net-cutters. The double 
flange of thin sheet steel which protrudes 
from both sides of the bow of the subma- 
rine is operated by electrically-controlled 
gears. The flanges spread on either side 
of the bow to a distance of eighteen feet, or 


The net-cutting device consists of heavy circular knives 
attached to steel haws:rs extending from bow to stern 


six feet in all, whenever the nose of 
1 touches an obstruction. Their 
said to be automatic, although an 


operator within the boat can extend or 
withdraw the de 
two heav 


ice at any time, by moving 

metal arms. 

The U-boat equipped with the circular 
knives is obviously far bet- 


ter able to cut its way 
through a net than the 
boat just described. It does 
not bother about a de- 
vice at the bow, figuring, 
no doubt, that the sharp 
nose of the vessel and its 
rounded hull are sufficient 
to get through a net or stop 
the boat before it becomes, 
entangled. However, it 
does not permit its con- 
ning tower to go unpro- 
tected. Several strands of 
stout steel hawsers contain- 
ing motor-driven knives, 
a foot in diameter and 
placed about a foot apart, 
are stretched from the bow 
through the conning tower 
to the stern. Striking a 
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steel protruding from both sides 
‘are operated by electrically-controlled gears 


net, the knives would re- 
volve on a flexible shaft. 


The Most Powerful Locomotive in the World 


It weighs 260 tons; it is 76 feet long, and it takes cur- 
rent from a trolley wire no bigger than a lead pencil 


By William H. Easton 


‘The power o 
‘of one bund 
ars, or 14,000 
‘or 36,000 


Expacley. This ie be 
high \voltay 


A glance at 
m aprarent 
le, but 


up tn the 
ot down ‘ot the aad 
ina trolley ¢ 


HOUGH hardly 

more impressive 

in appearance 
than an ordinary bag. 
age car, the electric 
fecomotive illustrated 
has the distinction of 
being by far the most powerful thing on 
wheels. Exerting its maximum effort, it 
can develop 7,000 horsepower, which’ is 
fifty per cent more than its closest rival, 
also an electric, can do. 

It is not necessary for the entire main 
line of railroad to become congested be- 
fore trouble is experienced, for, since a 
passage is no wider than its narrowest 
point, one congested section sets the limit 
to the capacity of the whole. 

Such a section exists between Altoona 
and Johnstown, Pa., where the freight 
traffic is unusually heavy, amounting to 
300,000 tons a day. Trains over this di- 
vision must push up steep grades, pass 
around the famous Horseshoe Curve, and 
run through a long tunnel. Though the 
railroad is not particularly embarrassed 
at present, it is taking no chances, and 
some time in the future its new huge elec- 
tric locomotive, with many more like it, 


solid gear train, 


It Rides Easier Than a Steam Locomotive 
Each gear wheel carries a set of coiled springs. The 
Feason for these springs is as follows: 

engine starts, the piston does not move with a 


it which ‘is ‘compressed and eases ‘the shock, 
motor, in endeavoring to start a heavy 0 

it ies its nary sharply and 
Up heavy stresses. By the use of these springs 
fon is Introduced between ‘motor and 


will be handling the 
traffic through this 
“neck of the bottle,” 
as such a section is 
graphically called. 

Trains so long that 
three of the largest 
steam locomotives can barely move them 
will be rushed up the grades by two electric 
locomotives at twenty miles an hour, In 
this way the capacity of the division will 
be more than doubled and all danger of 
congestion here will be removed for many 
years to come. 

‘One peculiarity of the electric locomo- 
tive is that its speed of twenty miles an 
hour cannot be exceeded whether running 
‘on electric power or coasting down hill. In 
the latter case the motors act as generators 
and return current to the line, and since 
power is required to generate current, a 
most effective braking action results which 
prevents runaways. At the same time the 
coasting speed can be regulated by the 
controllers, just as is the speed under 
power, Air brakes are therefore not need- 
ed while coasting and are simply held for 
emergency use and for bringing the train 
toa full stop. 


rena steam 


in throu 


iving wheels 
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The Candle Still Flour- 
ishes Even in This 
Electric Age 


‘(OWADAYS we think 

of light in terms of 
electricity or gas lamps, 
but it will surprise some to 
learn that the average 
daily expenditure for can- 
dies in this country alone 
this year will be about 
sixty-seven thousand dol- 
Jars, On this scale the val- 
uation of the 1917 produc- 


tion of candles in the United 
States will total a round 
twenty million dollars. 


A Patriotic Float Made of Raisins 
to Represent a “Tank” 


RESNO, which is the center of the 
alifornia raisin industry, each y 
in May holds a “Raisin Day" celebration, 
an important feature of which is a parade. 
This year it was given over to a patriotic 
display and many remarkable floats moved 
in the procession. 

The float which won first prize as an 
industrial display was entered by one of 
the express companies. It was made u 
a ank,” twenty feet long, fourteen feet 
vide and thirteen feet high. The float was 
built up solid with raisins. Out of the float 
projected the muzzles of fifteen dummy 


This crane, attached to an idle dirt wagon and operated by 
a crank, will pick up and empty the largest garbage cans 


Converting the Dirt Wagon Into an 
Efficient Garbage Collector 


ILLIAM M. WALSH, a highway 

commissioner at Grand Rapids, 
Michigan, holds the patents on a novel 
scheme which enables him to convert any 
of the city’s idle dirt wagons into a more- 
than-ordinarily efficient garbage .collector. 
His involves the use of a small crane 
s of which the driver can lift the 
age cans into his wagon with 


gi 

little effort. 
The movable crane is secured against the 
driver's seat and carries two tongs for 
grappling the garbage can. By turning a 
crank while standing on the ground, the 
two tong cables are wound upon a drum, 
and the can is slowly lifted. On reaching 
the top of 


cannon. On top was a miniature refrigera- 
tor car, The float was drawn by four bay 
horses and 
driven by 
‘*Uncle 
Sam.” 
Three 
hundred 
and fifty 


pounds 
of raisins 


the crane, 
the driver 
fastens his 
crank upon 
another 
shaft which 
operates the 
cable con- 


were re- necting 
quired for with the 
the body bottom of 
alone. The the garbage 
ottom o can. Turn- 
the floatwas i 
covered shaft tilts 
ith huckle- the can up- 
ay peace The float was built up solid with raisins—just raisins. | The wacd’ ail 
aad ences, bottom was covered with huckleberry greens poppics Saante 
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Do It with Tools and Machinery 


A radius gage for measuring the concave and convex surfaces of tools 


and dies. Instead of having small leaves it has cight small blades 


A brick and concrete drill A lock washer which over- An ‘attachment for re- 


made of a steel tube or comes the loosening of grinding thread - cutting 
segment of pipe. It is cut nuts by vibration. It is dies of button type or lap- 
off at an angle, as shown made in hexagon shape ping out holes in punches 


‘A_new joist lifter. The handle is Daniel Boone up to date. When the fire 
raised until the dog engages the tooth will not start use the automobile pump 


Do It with Tools and Machinery 


A hammer with 
removable faces 
of any desired 
size or shape, 
of steel, copper 
or other soft 
metal to suit 
different work 


‘The same ham- 
mer at left 
with a steel face 
for ordinary 


‘A tackle for unloading automobiles. ‘The ropes 
are adjusted so as to lift vertically on each of 
the four wheels, ‘The main member fs a scantling 


suspended lengthwise of the automobile 


| A. quick-action 
A. boiler ther- chuck with 
mostat for indi- | which a rotative 1 
cating heat in tool can be re- 
chemi=al vats. A moved and an- 4 Ay 


rod extending other inserted 
the length of while the ma- 
the outer shell chine spindle | 


supports the is revolving 
bimetallic strip 


< 

Ga Ss, 
Above: A nut lock 
which prevents a 


nut from backing 
off from a bolt 


Above: A new valve 
grinder designed 
for engines equip- 
ped with valve caps 


n_center: A new machine used in post- 


5 It ties from twenty-five to thirty 
ffices for tying envelopes into packages. 


bundles minute with a non-slip knot 


399 


400 
Rock-a-Bye Baby—In Your Self- 
Operated Cradle 


HELDON D. 

Vanderburgh, 
of Hastings-on- 
Hudson, New York, 
has ‘a baby. The 
baby wouldn't go to 
sleep, and it was a 
thirty-eight-pound 
baby, too. The 
mother and father 
tried both crib and 
go-cart, but thebaby 


wouldn’t stay in 
them. It was im- 
possible for the 


mother to rock it 
to sleep. She was 
too busy. What 
was to be done? 
Invent a new cradle, 
of course. 

Mr. Vanderburgh 
decided upon a cra- 
dle hammock. He 
fastened the netting 
to end pieces to keep 
the cradle in shape 
and then suspended 
it from a shaft by 
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Even the Animals in the Zoo Feel 
the Effects of the War 


HE war has laid 
a heavy hand 
upon the animals in 


laces of those’ 
that have died have| 
not -been filled and| 
many not-so - rare| 
specimens have been| 
killed off to save the| 
cost of feeding and| 
caring for them. 
Beef, fresh eggs, 
bananas, potatoes! 
and wheat have been| 
eliminated from the| 
food list and the ani-| 
mals have to sub- 
sist on_ substitutes. 
Chinese pickled eggs| 
are used instead off 
fresh eggs, and bread| 
for the monkeys is} 
made from flour re- 
jected by the Board| 
of Trade. Occasion- 
ally fish is doled out,| 
but it is only such| 


as has been pro- 
nounced unfit for hu- 
man consumption. 


‘The automatic cradle, made of hammock net, 
is rocked by the aid of a clock-spring motor 
which imparts to it a gentle, steady swing 


means of two side 
arms. With the 


shaft journaled to 
vertical standards he had a safe and sane 
cradle which could be opened, basket- 
fashion, to receive bedding and baby and 
then closed down securely. At first he was 
satisfied with rocking the cradle back and 
forth. Then the idea struck him that a 
clock-spring motor could do the same thing. 
Accordingly, he mounted a motor on a 
standard. It operates a rod which in turn 
rotates a crank arm attached to the shaft. 
This imparts a steady but 
very gentle rocking motion to 
the cradle. The ticking of 
the clock also helps in lulling 
the child to sleep. When 
wound up the mech- 
anism will rock for 
two hours without 
further attention; at 
the end of which 
time the nap will 
probably be over and 
both baby and moth- 
er in good humor. 


This rotating buffing 
the cuticle and polish your nails for 


And Now It’s the Electric Manicurist 
to Keep Your Nails in Order 


OHN W. RUGGABER, of Racine, Wis- 

consin, thinks the electrical manicuring} 
machine he has just invented will soon be| 
taking its place in every home. 

It is a small buffing wheel rotated by 
motor power. After softening up the 
cuticle in warm water, you simply push it} 
back by pressing it against] 
the edge of the rotating! 
cushion, Then, after a judi 
cious use of nail paste (plea: 
don’t use too much, we don’t} 
like nails too highly pol: 
ished), the center of the 
buffing wheel will 
shine up your nails} 
as well as any mani- 
curist could do it, 
and doubtless in| 
much less time and| 
at much less cost. 


i. 


will press back 
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‘The observatory on Monte Rosa, the second highest summit of the Alps, is the loftiest 
world, being nearly 15,000 feet above sea 


scientific establishment in the 


A Scientific Laboratory Two Miles 
in the Air 


Since the closing of the little meteoro- 
logical station which Harvard Uni- 
versity once maintained at the top of El 
Misti, Peru, and the destruction by Alpine 
storms (perhaps aided by an earthquake) 
of Janssen’s famous solar observatory at 
the summit of Mont Blanc, the loftiest 
scientific establishment in the world is 
probably the observatory on Monte Rosa, 
the second highest summit of the Alps, 
14,960 feet above sea-level. 

The Monte Rosa observatory is also 
known as the Regina Margherita Cabin. 
It is really an outpost of a much larger 
establishment, situated at a lower altitude 
on the same mountain (at the Col d'Olen), 
and both institutions are called officially 
the Angelo Mosso Scientific Laboratories. 
They are maintained by international co- 
operation, each cooperating country being 
entitled to keep one investigator at the 
laboratories for every 5,000 francs con- 
tributed to the joint fund. 

To reach the Col d'Olen entails a ride of 
several hours on horseback or muleback; 
while the ascent to the observatory is a 
mountaineering feat. The higher station 
is habitable for only about two months in 
the year—from July to September. 

Every summer a temporary telephone 
line—the highest in the world—is laid to 
the summit. Its construction and main- 
tenance require great skill and courage. 
Many of the poles are set up in the shifting 
ice and snow of the glaciers. 


level 


Khaki Has Been Used for Uniforms 
Since 1848 


Wier is the origin of khaki? To 
whom are we indebted for it? 

It was first adopted in British India, in 
1848, by Sir Harry Burnett Lumsden, who 
had been asked to equip a corps of guides 
to collect intelligence and to conduct an 
English force on the northwestern frontier 
of India. The cloth used was a light 
cotton drill, as suited the climate of Hin- 
dustan, and took its name from a native 
term, “khaki,” which means in the Urdu 
language, “dusty,” being derived from 
“khak” or dust. Thus the term applied 
to the color of the cloth rather than to the 
material. Though the dictionary tells us 
it is pronounced kaykee by the natives, 
the English have given it to us as kharkee, 
and this is the correct pronunciation. 

Having been approved, the use of the 
cloth spread from the guides to others 
in the Indian army, and it was worn in 
the Sepoy Mutiny of 1857 by the English 
troops. In the Boer War, 1899—1902, 
khaki was adopted in the British service 
for an active service uniform, and so worn 
by all English and colonial troops in Africa. 
But as cotton was not warm enough for the 
African highlanders, uniforms of the same 
kind were made of serge, and the term 
khaki thus included woolen as well as 
cotton fabrics. Because it was well fitted 
for the climate of Cuba and the Philippines, 
the United States chose khaki for the 
soldiers’ uniforms during the Spanish- 
American War. 


All Around A Battleship 


ANDLUB- 
BER—Is 
this the 


the Arizona 
and her sister 
ship, the Penn- 
sylvania, are the largest in commission. 
She is six hundred feet long, with a ninety- 
seven-foot beam, draws thirty feet, and 
displaces thirty-one thousand four hundred 
tons. Her speed is twenty-one knots, or 
twenty-four miles an hour, and her final 
cost thirteen million, six hundred and 
ninety-five thousand dollars. 

LaNDLUBBER—And she has the biggest 
guns? 

Major Evans—Yes, each of her twelve 
fourteen-inch or turret guns weighs sixty- 
four tons, and is fifty-two feet long. The 
shell weighs fourteen hundred pounds and 
the powder charge three hundred and 
eighty pounds. It costs a little more than 
five hundred dollars to fire each gun, and 
to make it possible to fire that gun cost 
the government eight hundred and fifteen 
dollars for each pound of her broadside. 
The turrets are placed on the ship's center- 
line, with the three guns of each after 
turret arranged on a line above those of 
each forward turret. Here we have the 
heaviest broadside and greatest radius of 
fire possible. When all three guns in a 
turret are fired together in a salvo the two 
outer guns are fired simultaneously and the 
fraction of a second before the center gun. 
If all three were fired simultaneously the 
terrific blast would derange the flight of 
the shells. 

LanpLusBer — How are the turrets 
moved? 

Major EvaNs—Turning engines or mo- 
tors move them on rollers lying in a circular 
path. T. R. Timby invented the revolving 


around the battleship 


A Landlubber’s Questions — Answered by 
Major Frank E. Evans, U. S. Marine Corps 


And so you would like to see a battleship? Let us in- 
troduce you to Major Frank E. Evans of the U. S. Marine 
Corps. “He will take you all around the ship and, short of 
actually firing the big guns, will show you everything, Don't 
be afraid to ask questions. 


‘The Major is used to landlubbers 


turret in 1841 and Ericsson paid him five 
tHoneand dollars royalty on each turret he 
uilt. 

LanpLusper—How thick is the armor 
on this ship? 

Major Evans—It varies from nine to 
eighteen inches on the triple turrets. The 
barbette armor is thirteen inches thick. 
An armor belt protecting the engines and 
magazines covers nearly three-quarters the 
length by a belt thirteen and one-half inches 
thick, seventeen inches from top to bottom. 
and running half below load water line 
and half above. On the conning tower the 
i inch armored sides and the five to 
ch armor protecting the broadside 
| ee brings the weight of armor up to one- 
fourth the ship's entire weight. 

LanpLusBER—Why isn’t this deck made 
of steel too? 

Major Evans—It is. There is steel be- 
neath the teak covering of three and one- 
half inches on which you are standing. 
Without the wooden covering a steel deck 
would be unbearable in the tropics. We 
use teak now in place of yellow pine. It 
costs more but does not spread and that 
does away with constant calking of seams, 
One deck below is the 
protective deck of 
from two to five 
inches of nickel steel 
armor. 
LANDLUBBER— 
And the decks 
below? Are they 
built in the 
same way? 
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On Board a United States Super-Dreadnought 
B 


Above: A two- 
gun turret. The 
five-pointed star 
plugs in the guns 
are called tom- 
pions. They keep 
out the spray 


In circle: Bring- 
ing fourteen- 
inch shells on 
board the New 
York, Each shell 
weighs fourteen 

pounds 


Above: Signaling on the bridge of the 
North Dakota. The semaphore is 
making the letter “U.” Signalmen are 
wig-wagging and hauling down flags 


At left: The military or fire-control 
mast is made of stecl tubing so that 
one successful shot can not carry it 
away. Notice the searchlight platform 
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Mayor Evans—They have heavy lino- 
eum coverings. When we go below 
you'll notice two curious things: rough 
paint on the bulkheads and magazines and * 
gaily striped bands on piping wherever 
We go. 

LanpLUBBER—What's the reason? 

Mayor Evans—The rough paint is 
broken cork mixed in a sticky paint. 
The cork prevents the steel from “‘sweat- 
ing” and helps keep 
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officers. A flagship would have ten or 
twelve more officers. Each ship has its 
captain, executive, gunnery, navigating, 
engineer, first lieutenant, medical, pay and 
marine officers. Most of these have one 
or more assistants. The size of the crew is 
based on the number needed to fight, navi- 
gate, keep the ship at full speed through a 
protracted battle, feed the crew, attend 
the wounded, fight fires, make repairs and 
keep the fire control 


the magazines and 
ammunition pas- 
sages at a more nor- 
mal temperature. 
The piping has the 
colored bands so 
that the leads of the 
piping can be fol? 
lowed to expedite 
repairs. Steam has 
a black and white 
band, salt-water 
green and black; 
fresh water is lead 
sid black; and vere 
tilation piping has 
yellow and black. 

LANDLUBBER— 
What are those 
plugs in the ends of 
the guns with the 
five-pointed stars in 
the center? 


and communications 
going. 
LANDLUBBER— 
When a ship goes 
into battle does she 
carry her boats to 
take off the crew in 
case she is sunk? 
Major Evans— 
When a ship leaves 
port for impending 
battle she is stripped 
of most of her boats. 
The ones left on 
board are stowed on 
deck and lashed with 
canvas to keep down 
splinters, All 
wooden gear except 
the mess tables and 
benches are re- 
moved, and they go 
overboard before the 


Major Evans— 
Tompions. They 
keep spray from 
dashing into the muzzles and rusting the 
bores, 

Lanptupper—What other guns does 
she carry? 

Mayor Evans—Twenty five-inch guns 
on the broadsides for defense against tor- 
pedo attacks at night; four sei 
three-inch anti-aircraft or 
mounted on special platforms; four six- 
pounder saluting guns amidships and three- 
inch field pieces for landing purposes. 

There are only three kinds of guns in 
the Navy: the turret guns running from 
eight to fourteen inches; the intermediates 
running from four to seven inch ind the 
smalier or secondary guns running from 
three inches down to automatics that fire 
rifle ammunition. 

LanpLuBBer—How many officers and 
men would be on board in a battle? 

Major Evans—In round numbers, one 
thousand, of whom about forty would be 


‘The sailor’s private wardrobe is a canvas bag 
which is cleaned and inspected every few days 


fighting begins. All 
inflammable or 
splinter-producing 
equipment is either stored ashore or throwr 
overboard except the mattresses of the sick 
bay. Stanchions and davits are stowed, 
and the life lines on deck are removed. In 
battle practice all these articles are either 
marked “store” or “overboard.” 

LanpLusBER—But what becomes of the 
crew with so few boats available? 

Major Evans—If the ship sinks they 
trust to life preservers, wreckage and rescue 
by other ships. Otherwise it’s Davy Jones* 
locker. 

LanpLusper—Where does the crew live? 

Mayor Evans—On the two decks below. 
The compartment in which a man slings his 
hammock is his home. Here he keeps his 
sea bag, ditty-box, and rifle. He eats there 
and is stationed at the compartment's gun. 
When not at mess the tables and benches 
are slung up above. The Government sup- 

plies an excellent ration, and the officers 
pay for all their food and other supplies. 
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‘The turrets are rotated by turning engines or motors which move them on 
rollers lying in a circular path, The revolving turret was invented in 1841 


Some ships have electrical galleys in which 
the cooking, dishwashing, paring of pota- 
toes and practically all work is done by 
electricity. The chief cook is an expert 
electrician. On the Arizona they find oil- 
burning galleys more economical. 
LaNDLUBBER—What advantages has the 
oil-fuel ships over the coal-burning? 
Mayor Evans—The space formerly re- 
quired for coal bunkers is now available for 
greater crew space. The oil-burners are 
more flexible of control in increasing or 
reducing speed and are practically smoke- 
less. The crew is free from the bugbear of 
coaling ship. This ship carries twenty- 
three hundred tons of oil fuel. 
LaNpLUBBER—You mentioned the ma- 
rines. What do they do? 
Mayor Evans—Originally marines were 
employed aboard men-of-war to put down 
mutinies. Today their duties are almost 


identical with those of the bluejacket’s.- 


For all landing parties the marines, being 
trained soldiers as well, “hit the beach” 
first. In battle they man the torpedo 
defense guns, help supply ammunition to 
the turret guns and do other duti: Those 
not with the fleet either guard our Navy 
yards or are held in battalions or regiments 
for expeditionary service. Each battleship 
has a captain and lieutenant of marines and 


accommodates about seventy-five marines. 
LUBBER—I hope you don’t mind 
my asking why the trousers of a sailor flare 
out so at the 

Mayor Evans—That's a sensible query. 
With the “bell” or “spring” bottom he can 
ily roll his trousers above his knees 
when washing decks. The three narrow 
white stripes on his collar are inherited 
from the stripes worn by the British blue- 
jacket in commemoration of Nelson's three 
great sea victories. The black kerchief is 
supposed to have been first worn as 
mourning at Nelson's death. 

LANDLUBBER—Where is the captain 
stationed in battle? 

Major Evans—The conning tower is his 
battle station. A complete steering and 
communication system is contained in its 
16-inch walls, and armored tubes also con- 
nect it with the protective deck to prevent 

tems from being crippled in action. 


control mast. It is made of steel tubing so 
that one successful shot cannot carry it 
away like the old solid mast. It carries the 
fire control communications and signals, 
and the wireless. 
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‘The tree cricket makes its music by rasping its wings 
one over the other about seventy times a minute 


The Incessant Night Song of the 


Snowy Tree Cricket 


ROM early sum- 
mer to the time 
of frost, we hear a 
cheery, insistent 
night ‘song that 
everybody knows. 
But only persistent 
and careful students 
become familiar 
with the insect that 
trills the song 
From the grasse 
trees and shru 
comes this incessant 
music, represented 
by Vernon L. Ke 
logg in the letter: 
“Tarr—ree; trr 
—tr-e-e.” This is re- 
peated about seven- 
ty times a minute 
without pause or 
variation. 
Whenever a per- 
sistent student of 
insects obtains one 
of these singing, or 
rather fiddling crea- 


tures, everybody exclaims in sur- 
prise, “Why, that is something I 
never saw before; I never knew 
there was such a thing in existence. 
Is it a new pest? Is it something to 
be dreaded?” 

Instead of something to be dread- 
ed it is one of the nature lover's de- 
lights. Such singing insects seem 
to fit harmoniously into a summer 
night, and when one’s temperament 
becomes attuned to the sounds there 
is no more charming, natural music 
in the world. The Japanese have 
the right point of view. They hold 
tea parties in the fields, and between 
their sips of tea and bits of conversa- 
tion they listen to the calls and 
songs of such insects. 

Every student of insects knows 
that the term “singing” is used 
figuratively, It might be more 
truly described as fiddling because 
it is made by rasping one wing over 
the other in a rapid movement. 
This is well shown in the accom- 
panying illustration, 


The Soldiers of New Guinea Do Not 


Dress in Khaki 


many of them have 
comfortable homes, 
clustered into vil- 
lages. 

The dress of the 
males consists main- 
ly of necklaces made 


of human and pigs’ 
bones. The war- 
riors make them- 
selves fierce with 
broad dashes of 
white paint on their 
bronze bodies and 
on their clubs. The 
bracelets below the 
knees of the warrior 
on the right of the 
accompanying pho- 
tograph are strung 
with pigs’ bones, 


The dress of the natives of New Guinea 


consists principally of broad 
white paint and necklaces of 


probably used asam- 


oy ,Guines lets, since the pig 
small bones is much beloved. 
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Some of Our Lake Waters Are 
Noted for Their Chemical Wealth 


‘HERE are several lakes in the 

United States which contain so- 
dium carbonate, borax, potash and 
common table salt. The longer the 
war continues the more valuable these 
chemical bodies become. Perhaps the 
best known of these is Great Salt 
Lake, Utah’s ocean of salt. Others 
are Searles Lake, Owens Lake and 
Mono Lake, all in California. The 
origin of these lakes is doubtful. In 
some cases they are probably due to 
an arm of the ocean becoming land- 
locked. The most remarkable feature 
about them is the fact that they seem 
to be continuously fed from subter- 
ranean sources, since they maintain 


i amour ie ‘Two freak faces executed by the world’s most 
a uniform int of salt. ak ae se acts int 


California Has the Latest Thing in Lo, the Poor Furniture Man—He 
Tree-Trimming Ladders Sees Faces in Walnut 
WEIRD-LOOKING _ tree-trimming cre NATURE has tried her hand 
in 


ladder has made its appearance i 


at making faces. She chose the wal- 


Pasadena, California. When fully ex- nut veneer of Indiana and this is the 
tended it is thirty feet high, | — 7 result—two faces which may be 
From this height the tree- likened to anything from saints 


trimmer is able to cut off / SN 
branches that are ten feet —_// 
higher by means of his y/ 
tree-trimming snips. In / 
the illustration he is / 
shown on the fifth 
rung from the top, 
cutting off the un- 
sightly twigs. He 
could climb to the 
top Tung of the lad- 


ea . The ap- 
paratus is collapsible 
and when folded up 
it can be wheeled 
from tree to tree or 
from job to job. For 
transportation from 
one town to another 
the push-cart end of 
the device is fastened 
to an automobile or 
wagon, and the ladder is 
towed’ along with 


even in California, which it 
cannotreach. W.L.Geimer The tree-trimming ladder is col- 
is the inventor. lapsible. It is thirty feet high 


todevils. The fact that they 


part of the walnut 


markings of the wood, 
fresh from the outdoor 


workshop, is what 
makes them unique. 
Of course an experi- 
enced painter could 
have made _ better 
looking faces than 
these on any kind of 
wood. But he 
couldn't make them 
so you couldn't wash 
or rub them off. 
The faces which 
Mother Nature has 
put into this walnut 
wood are there to 
stay, safe against even 
sandpaper and plane. 


Walnut veneer is gener- 
ally used as an orna- 


e 
ides of wood. There are 


= people who could 


point with pride to faces in 
their dining tables, calling 
them lost Rubens cherubs. 
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‘The force of the outrushing 
water turns the tennozzles round 


A Fire-Hose with Ten Nozzles. 
It’s to Be Used in Ships’ Holds 
IRE in the hold!” Since the first 


freighter sailed the seas, there never 
has been a warning more to be dreaded. 
A fierce fire cannot be smothered. There 
is nothing to be done but to take down 
In an effort 


the hose and face the music. 
to improve on the old 
and dangerous method 
of groping about in the 
dark and the smoke to. 
locate the seat of the 
fire, Fire Chief Heffer- 
nen, of New York, has 
been testing out a novel 
system. He has been 
using a multiple nozzle 
which floods the hold 
in every direction. An 
entire cargo may thus 
be damaged, but after 
all, that is better than 
suffocating the firemen. 

Not one, but ten ordinary nozzles ter- 
minate at the end of a great hose. When 
they are lowered into the hatchway and the 
emergency engines pump away at full load, 
ten great water streams rush equally out of 
each nozzle. In doing so, the nozzle mount- 
ing is turned around, so that no part of the 
hold is left untouched over a circular area a 
hundred feet in diameter. About 16,000 
gallons of water are pumped each minute. 


Cork floats keep the ring 
and platform afloat. At 
right: Detail of thedevice 9} 


A Spring-Motor for the 
Human Jaw 


YOUNG girl was ad- 

mitted recently to a 
New York Hospital. She 
had a form of lockjaw. 
The surgeons removed the 
muscles of the lower jaw- 
bone and substituted a de- 
vice with a spring to be 
wound up just as one would. 
wind up a clock. The de- 
vice was fastened to the jaw 
and extended over the head. 
The spring kept the jaw in 
constant motion. After 
about three weeks, the de- 
vice was removed. The 
muscles of the lower jaw 
had developed wonderfully, 
The girl was then put to 
chewing gum. 


‘The Story of a Life-Saving Platform 
—And How It Will Not Work! 


GINce Germany began her submarine 
warfare, the number of applications 
for patents of life-saving apparatus has 
increased a dozenfold. Some of these have 
at least been reasonable, but most of them 
have been grotesque. “Take, for instance, 
a device invented by a citizen of 
Illinois, A man stands upon a 
wooden platform and straps to his 
shoulder a buoyant ring from which 
the platform is to be sus- 


3B» pended when in the water. 

£ Unfortunately, however, 

> no instructions are given 

= in the patent copy which 


would tell the man how he 
could jump away 
from the sinking 
ship. If a person 
is to stand upon 
the platform, how 
is he to use his 
feet to jump? 
Even if a man 
could land in just 
the proper posi- 
tion in the water, 
this device, it 
seems to us, would 
be no better than 
the ordinary cork 
life-preservers, 


sles 

~ 
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A Waving Flag in Badge Form for 
Your Buttonhole 


NE of the novelties brought out 

by the war is a figure of Uncle 
Sam waving a small American flag 
above his top-hat. Owing to the 
construction of the badge, the 
flag actually moves, as in waving, 
at the slightest motion of the 
wearer. The badge consists of a 
metal figure of Uncle Sam, with 
the flag at the end of an up- 
raised arm, which isn’t anarm — ¢ 
at all but’ a flexible spring 
fastened to the top of the 
shoulder of the figure, as the 
accompanying illustration 
shows. Each time the wearer 
of the flag moves, the spring 
jumps up and down and side- 


‘The flag is 
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means of a chain from a scaffolding on 

wheels. The chain is attached to the ram 

at a point which will enable the operator 
to pick up the other end without 
much effort. 

That the ram is effective as a de- 
structive agent is manifest in the 
photograph. The side of the 
Peasant’s cottage which lies in 
ruins was evidently of brick or 
masonry before the Germans de- 

cided to ram it to pieces. All 
that now remains of it is a 
few tottering beams support- 
ing a twisted and warped 
roof. The two wheels in front 
of the apparatus and the wire 
handles on the bottom 
pieces make the appar- 
atus a portable one. It 
was probably moved from 


ways, giving the flag a waving reer place to place as the Ger- 
motion. By means of a stick spring arm, mans retreated through a 
pin on the back, the badge as shown at devastated and shell-torn 
may be readily attached to the right country to the more for- 


the hat, coat, dress front, or 
even the neck-tie, wherever it is preferred. 


Demolishing French Cottages with a 
Battering Ram 


‘HE Germans have left behind them 

another tool of destruction during 
their so-called victorious retreat to the 
Hindenburg and Wotan lines. It is a 
battering ram such as Helen of Troy might 
have looked down upon from her father’s 
watchtower. But the Germans did not 
use it for destroying walls round fortified 
cities, as did the warring ancients. They 


midable positions in the 
rear. 


What Six Gallons of Good Gasoline 
Can Do 


Fn i persons have any conception of 
the immense amount of energy that 
is stored in the natural oil products in 
everyday usage. Take, for instance, the 
gasoline that is used in automobiles day 
by day. The motorist will be interested 
to know that if the same amount of 
energy that is used up in “autoing” a 
hundred miles were employed to milk 
cows, some ten 


used it for 
smashing in the 
sides of peas- 
ants’ cottages 
and reducing 
those structures 
to piles of debris. 
In the accom- 
panying photo- 
graphaFrench- 
man_is illus- 
trating for 


thousand gal- 
lons of the 
milk could 
be obtained! 
Or, if the same 
energy were 
used in patri- 
otic gardening, 
fully four acres 
of ground could 
be plowed. 


civilization That amount of 
just how energy could 
the ram also mix up 
was operated. eighteen hun- 
A heavy pole dred cubic fect 
of sturdy wood How the retreating Germans wrecked peasants’ cot- Of ‘the thickest 
is suspended by tages with an old-fashioned wooden battering ram cement. 
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Why Young Pheasants Re- 
quire Foster-Mothers 


N pheasant-raising the great- 
est difficulty is to secure 
“setters.” Says L. S. Crandall 
in Pets, (Henry Holt & Co., New 
York), “If the female (pheasant) 
will incubate, she can not be 
excelled for rearing the young, 
but in most cases she refuses to 
perform this function. It is 
customary, therefore, to remove 
the eggs and place them under a 
domestic hen. For this purpose 


‘The kit preserves the shape of cigars, holds pipes up- 
right and provides a space for the storage of tobacco 


This Smoker's Kit Is Approved by 
the Neat Housekeeper 
on makes a contented man, 


s said. On the other hand, 
Trang if the pleasure be derived from 
pipes, is likely to make a very discon- 
tented housekeeper. For pipes have a 
careless way of spilling their ashy contents 
on tables if they are thoughtlessly 
placed on them. Joseph F. Jeckert, 
of Garfield, New Jersey, is therefore 
to be commended for his smoker's 
kit. It not only keeps pipe ashes where 
they belong, but there are compartments 
for cigars, to- 
bacco and 
matches in the 
same kit. 

The kit may 
be hung on a 
wall or placed on 
a table as it ap- 
pears in the 
photograph. The 
pipes are held in 
an upright posi- 
tion and if there 
are loose ashes 
they will fall out 
into the tray. 
Furthermore, the 
nicotin and other 


a small bird should be chosen, 
preferably a Silkie, or a gentle 
little Bantam. 


A Novel Machine for Reclaiming 
Scrap Materials 


ERE is a machine which is interest- 
ing because of the many uses to 
which it can be put. It can be applied to 
general manufacturing and repair shop 
work where bent sheets and structural 
members have to be straightened or 
where it is desired to form new material 
to particular shapes. It is a press par- 
ticularly adapted to the straightening of 
bent railway truck-frames, center and 
side sills, side sheets, channels and truss 
rods. It is also used for the forming of 
new hopper sheets, 
as shown in the il- 
lustration, and 
the bending of 
guard rails and 
other work re- 
quired by way de- 
partments of rail- 
roads, 

The base of the 
press is a heavy 
flat steel casting, 
to which two y 
rights are at- 
tached, which sup- 
port a main cross- 

frame. Two 

channel 


juices will run sections 
down the stems placed back 
and into the to back, 
bowls. — A cor- constitute 
rugated panel |S enemy this cross- 
furnishes the up- me frame and 
right channels The pressure cylinder is suspended from a four- serve as a 
to hold the pipes. wheel carriage propelled by an endless chain track. 
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Street-Cars Pull Each Other Up 
Hill in San Francisco 


one of the residential sections of San 

Francisco is a hill so steep that an 
ordinary trolley car can not climb it. 
The chief engineer adopted a principle 
made familiar by many mountain rail- 
ways. A channel 
was cut between 
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This Device Won’t Let Your 
Hat Blow Off 


NEX. hats have a way of blowing off 
their owners’ heads largely because 
no two heads are shaped exactly alike, 
and until the hat has been worn long 
enough to conform to its owner's head it 
‘will not fit properly. 
A simple device 


the rails of each 
track from the base 
of the hill to the 
summit. In each 
channel was placed 
a heavy steel cable, 
which travels over 
a huge pulley at a 
point where the two 


tracks meet and become one at the 
summit. 

The car at the top of the hill and the 
car at the bottom each pe up the cable. 
The car at the top of the hill is per- 
mitted to run under its own power 
down the slope, thus furnishing the 
energy necessary to pull the other car up 
the hill on the opposite track. 
Compressed air is used to 
retard the cars when 
necessary and to pre- 
vent a runaway 
should a_ cable 
break, which is not 
probable. 

The solving of 
this problem has 
placed at the dis- 
posal of homeseek- 
ers a delightful 4, 
section of the city iti 
for residences. to 


Too steep for cars to climb. The diagram 
shows how one ear pulls the other up 


has been invented 
to make any hat 
conform to the 
wearer's head. It 
is an open-ended 
tube of cloth made 
of a single strip of 
material. The tube 
Gontaiiis a strip of 

spring-steel, oneend 
a which is doubled 
back while the op- 
posite end extends 
beyond the cloth 
tube. | When the 
device is in use this 
is inserted in the 
other end of the 
tube, thus closing 
the conformer in 
the hat. 

The metal strip 
has needle-like pro- 
jections which are 
stuck through the 
cloth tube. These 
serve to keep the cloth attached to the 
metal strip and may be pushed through 
the hat crown to keep the device in place. 
The finishing touch is an elastic cord 
which is used to tie the ends of the tube 
together. 

By means of this cord the hat is made 
adjustable to fit the head even when the 
wearer has just received an inordinate 
amount of unexpected praise. 

Its elasticity will take care 

of any ordinary expan- 

sion, but it may be 

untied and loosened 

up on special oc- 
casions. 

A hat so equipped 
will be as stationary 
on the motorist’s 
head as the approved 
peaked cap and 
equally as defiant of 
the wind. 
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Making an Amusement Park Out of a 
Vacant Lot 

‘WO boys of South Andover, Mass., 

with some mechanical skill, recently 

found that a shaded lot can be converted 

into an amusement park at a cost of about 

fifty cents, the only purchases necessary 
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He Hitches His Fishing Line to a 
Five-Foot Kite 


ISHING for Corbina with kites to 
carry the fish lines into deep water 
is the innovation in angling recently in- 
augurated by Thomas McD. Potter, of 
the Los Angeles motorcycle club at Seal 


being some Beach. 
nails and a At Seal 
few packing Beach there 
boxes for the is a fine Cor- 
merry-go- bina “hole” 
round. With just far 
these and enough from 
some oak the pier to 
saplings, be out of the 
which were reach of the 
cut down in best casters. 
nearby Boats, of 
woods, they course, could 
constructed a be used, but 
crude but they cost 
highly satis- more than 
factory car- kites, are 
ousel which conducive of 
soon covered seasickness, 
the cost of and don’t of- 
construction fer half the 
and brought sport. that 
in clear kite fishing 
profits for the does. 
entire sum- ‘The proprietors of the homemade merry-go-round charged Potter does 
mer. onc cent a ride for children and adults end made ‘money his fishing as 
The oak illustrated in 


saplings formed the arms of the supporting 
framework. They were eight in number 
and eight feet long. Eight being the 
magic number, accommodations were pro- 
vided for eight persons, regardless of weight, 
and eight minutes was the duration of the 
ride. The motive power was furnished 
by the promoters ok this ideas wha Hk 
turns pushing on a bar attached to the 
central support. 

According to the juvenile patrons of the 
improvised amusement park, the only 
thing lacking was the music, without 
which a merry-go-round loses much of its 
thrill, When a whistling 
quartette and a harmonica 
failed to meet the demand 
of the patrons, the promo- 
tors found that their 
savings for this first season 
would have to be invested 
in a phonograph or hand- 
organ in order to double 
the proceeds next year. 


fish 
pull 


the drawing below. Better sport cannot 

imagined, while from the mechanical 
point of view the method is quite as 
satisfactory as it is original. 

The kite used is about five feet high, 
which is big enough to have sufficient 
“lift” for almost any fish that chances 
to get on the hook. When the line is 
pulled in the fish 
is hoisted to the 
kite, where it re- 
mains until the kite 
is taken in. 


agate rin 
Wite strings, ial | 
Fishin 


agate ring, 
$ 


gets on the hook the kite bobs up and down, 
il on the line raises fish to the kite 


Measuring the 


Wear of Roads 


Ameans by which the right material 
for the right place is determined 


HERE are now approximately two 

I million, three hundred thousand miles 

of public roads in the United States, 

not including the streets of our incor- 

porated towns and cities. The materials 

which are used in them differ, varying 
from concrete and macadam to cob- 


concrete blocks shown in the photographs. 
One of these blocks is pivoted on the ver- 
tical rod which passes through it in front, 
the weight of the block being utilized to 
keep the wire taut. By placing the vertical 
rod of each block so as to stand on its 
respective brass plug, and by then 


ble stones adjusting the 
and dirt. The length of the 
determining Drill for boring brass plu wire until the 
of the right holes on batt sides of bubbiestevel 
material for ents shows the 
the right rod to be 


Rack for adjusting 
length of steel 
wire 


place isa 
problem the 
solution of 


Disk level 
bubble, 


“plumb,” the 
fine wire will 
always 


Batteries 


Disk leve 
bubble 


which would “aah te stretch across 
save many Boe! the road in a 
millions of 7 wee sell Baer certain line 
dollars. which will 
Theimpor- Caliper, notvary,how- 
tance of this Stee! block — ever much 
ideration the road 
consideratio eiectrie table : 
has led the = may be worn 
of Pu lown. 
Tic Roads and The equipment with which the wear on roads is measured. The ravine ies 
Sand concrete blocks hold the fine wire which is stretched across the road aving, 
Rural Engi- tablished a 


neering to attempt to secure definite in- 
formation on the wearing qualities of dif- 
ferent materials under different conditions 
of traffic. For this purpose, the office has 
adopted a method which is very accurate. 

‘A brass plug is permanently buried in 
each side of the road, three-quarters of 
an inch below the surface. Between these 
plugs a wire is stretched by means of the 


measuring line, the rest is easy., A steel 
block is placed upon certain spots across 
the road and a caliper measures the vertical 
distance from it to the wire. This can be 
obtained very accurately because the cal- 
iper screws upward and when the top of it 
just touches the wire, an electric circuit is 
closed and a buzzer rings. Repeating this 
measurement reveals the amount of wear. 


A fine wire 
it and 


is stretched across the road. By noting the differences in distance between 


the road at intervals of time the rate of wear of the road is readily determined 
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The Hottest Heat 


‘The highest temperature ever reached by man is 9400° Fahrenheit 


By Raymond Francis Yates 


‘NTIL late years the greatest heat man 

das an industrial agency was 

that of the ordinary fuel furnace in 
which temperatures approaching thirty-two 
hundred degrees Fahrenheit were possible. 
While these temper- 


chemistry. They resist most acids and 
rapid changes in temperature. 


The Wonderful Thermit Process 


The next step in realizing high tempera- 
tures by means of 


atures were indis- 
pensable and im- 

rtant utilities of 
‘industry at the time, 
they are insignifi- 
cant today in com- 
parison with the 
heat employed in 
the commercial pro- 
duction of rubies, 
calcium carbide, car- 
borundum, graphite, 
and steel. 

The two great 
allies of man today 
in the production of 
heat are, in order of 


rapid chemical ac- 
tion was discovered 
by Professor _H. 
Goldschmidt, of Es- 
sen, Germany. This 
called the “ther- 
mit’ process, and it 
produces a tempera- 
tureashighas thirty- 
four hundred degrees 
Fahrenheit. A furi- 
ous heat is produced 
by thermit because 
ot the great chemical 
affinity existing be- 
tween oxygen and 
aluminum. If gran- 


their importance, 
cieney and elec- 
tricity. 
‘A gas composed of 
mixed hydrogen andoxy- 
gen when ignited burns 
so furiously that it pro- 
duces a temperature of 
thirty-six hundred « 
grees Fahrenhe 
izing the combustion of 
these two gases as a Hydrogen 
source of heat, a French- 
man, M. Verneuil, has commercially pro- 
duced rubies, by ‘fusing alumina with a 
trace of chromium oxide as the coloring 
medium. is this imitation gem 
that it is chemi impossible to dis- 
tinguish it from the natural article. 

The oxy-hydrogen blow- 
pipe is also used for welding. 
The temperature of the 
flame is just beyond the 
melting point of quartz, and 
by its use, tubes, flasks and 
many different pieces of 
quartz chemical apparatus 
are constructed. Quartz 
vessels are invaluable in 


Oxygen 


Workman welding a broken steel frame 
with heat from an oxy-acetylene blowpipe 


Granulated Carbon, 


ulated iron oxide and 
aluminum are mixed 
together and prop- 
erly ignited, the iron 
rapidly loses its oxygen 
to the aluminum accord- 
ing to the following 
An. oxy-hydro- simple equation: 
gen blowpipe 
used for weld- 
ing purposes 


Aluminum-+iron oxide= 
Aluminum oxide-+iron 


After the reaction has 

been completed, the iron 

will be found in a molten state just beyond 
its boiling point. The oxides of many other 
elements act in the same manner. This 
the thermit process a very valuable 
asset to the metallurgist and chemist. 
Not only has thermit proved itself an 
ally of the metallurgist, but 
of the engineer and mechanic 
as well. It has been found 
that if a small amount of 
titanium is placed in thermit, 
it forms an alloy with the 
molten iron which makes it 
invaluable for welding pur- 
poses. A few years ago, a 
fractured casting, no matter 
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how costly, had to be relegated to the junk the use of thermit would be impractical. 
heap. Today, it can be repaired easily and To go further in the explanation of 
perfectly by the use of thermit with a methods for attaining high temperatures, 
trifling expenditure. In the photograph be- we must introduce electricity— 
lowwillbe seen the thermit processin opera. the greatest heat-creating power 
tion at the Brooklyn Navy Yard. = that science commands. 

Greater even than the heat Ge 
of thermit in the temperature 
scale is that attained with —/ 
the flame formed by the // 
combustion of the 
gases, oxygen and 
acetylene, in the pro- 
portion of 1.7 vol- 
umes of the former 
and 1 volume of the | 
latter. In the apex of 
thecone of a flameso 
produced, a tempera- 
ture of sixty-threehun- 
dred degrees Fahren- 
heit is realized. The 
hydrogen, which is freed 
from the acetylene, sur- 
rounds the flame and pre- 
vents a loss of heat and 3 produced hot enough ‘to 
coalines ct eecuallepsce! Biking hia cscssioiaan’ axel tgsitins Napoazs a cri pes ice 

y a suitably constructs ce ae of carbon, which he 
blowpipe, this little flame "Me Part of # large motor armature 45" with ‘carbon vapor. 
is used to great advantage even by a com- The carbon vapor thus liberated reduces the 
paratively unskilled workman for the quick _ electrical resistance of the gap from many 
repair of small, broken castings where thousand ohms to a few hundred. 


What the Electric 
Arc Has Done 


For those who are 
not familiar with the 
theory of the elec- 
tric arc, a brief ex- 
planation of its op- 
.eration will be 
given. If two car- 
bon rods, maintained 

at a sufficiently high 
difference in voltage, 
are made to touch and 
then quickly withdrawn, 
an are will be formed. 
When therodsarebrought 
into contact, a spark is 


‘An electric furnace of the arc type pouring out part of its three-ton charge of molten steel, which 
has reached a temperature of 3600° Fahrenheit through the affinity between oxygen and aluminum 
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The current then uses the path of vaporous 
carbon as a conducting medium and heats it 
to a great temperature. The greater the 
current intensity used, the greater will be 
the resylting heat produced. 

Making Diamonds at Home 

. The furnace with which Moissan, pioneer 
user of the electric arc, 
conducted startling ex- 
periments and made 
many discoveries, is 
most simple, It con- 
“sists principally of an 
.arc drawn between two 

carbon electrodes 

supplied with a 
‘very heavy current. 
The arc is enclosed in 
the cavity formed by two 
large limestone blocks. In 
this simple furnace Moissai 
produced a temperature of 
sixty-three hundred degrees 
Fahrenheit and, had it not 
been for the fact that carbon boils at this 
temperature, we can not predict how much 
further the temperature could have been 
carried, 

With the aid of his electric furnace 
Moissan made as many as one hundred and 
fifty valuable contributions to science. 
Among his more notable discoveries was the 
production of the carbides of nearly every 
metallic element and the artificial creation 
of the diamond which is crystallized carbon. 

The science of electrothermics has de- 
veloped many new industries and sub- 
stances, not only through the efforts of 
Professor Moissan, but many other inves- 
tigators as well. 
Nor have all 


Maanesium “— 


Graphite Crucible 
‘The essential elements which 
are used in preparing 
thermit for the laboratory 
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and offer such resistance that temperatures 
as high as sixty-three hundred degrees 
Fahrenheit have been produced. 

It was by means of the electric furnace 
that Hall made aluminum a commercial 
article. Before his time it was a laboratory 
curiosity. Taylor produced carbon-disul- 
phide and Willson developed a means of 
producing calcium carbide on a commercial 


scale. 
Sodium Peroxide The highest temper- 
ature ever reached by 

man was produced a 

few years ago by two English 
experimenters, Sir Andrew 
Noble and Sir F. Abel. This 
was done by an explosive called 
cordite, which is a form of 
smokeless powder composed 
chiefly of guncotton, nitro- 
glycerine and mineral jelly. 
When this was exploded in 

a durable steel cylinder, a 
temperature of ninety-four 
hundred degrees Fahrenheit 
was produced. This was due to the 
suddenness of the reaction, and, although 
of momentary duration, it was an interest- 
ing scientific achievement nevertheless. 
With the aid of cordite, Sir William 
Crookes was able to make small diamonds, 


Doff Your Hat to the Goat—Its Milk 
Saves Babies’ Lives 


HEMICAL studies made recently at the 

Agricultural Experiment Station at 
Geneva, N. Y., to ascertain the value of 
goats’ milk as a substitute for cows’ milk 
showed marked differences between the 
two kinds of 
milk but could 


the industries 
founded made 
use of the are in 
their furnaces. 
Many, such as 
Acheson's for 
the production 
of carborundum 
and graphite, 
are ore differ- 
ent type. In 
Acheson's fur- 
nace the sub- 
stances to be 
converted form 


reveal no reason 
why ‘Goats’ 
milk agrees bet- 
ter with babies 
than does cows? 
milk," the fact 
that it does so 
being _ unques- 
tioned. The 
Station main- 
tains a herd of 
goats in order 
‘that the inves- 


a part of an 
electrical circuit 


tigations may 
carried out 

Using the intense heat of the electric arc in welding under the best 

street-car rails. Note the head gear worn by the man conditions, 
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When folded up the 
cover is placed in: 
side the casing. At 
right: The rear 
seat full of luggage 


By means of a 
dozen fasteners the 
cover can be se- 
cured in position 
easily and quickly 


A Dust-Proof Cover to Keep the in position on the floor ard on the seat, the 
Automobile Luggage Clean cover is made fast by attaching it to 


fasteners placed on the cover top, the doors 
id ies luggage which you are carrying 


of the automobile and the back of the front 
the rear seat of your automobile need seat. In addition to keeping your luggage 

not be exposed to dust and rain if you usea clean, the cover protects it from thieves, 

cover recently designed by Arthur Paulson, 


of New York city. It is inexpen- A Little “Safety First” Device 
sive and convenient. When for the Bill Folder 


stretched over the rear of the car, 
covering the entire rear seat and 
the floor space in front of it, as one 
of the accompanying illustrations 
shows, it will peotere everything 
that you carry from the dust of the 
road. 


NEW bill folder has been de- 
i signed which will stick as 
close to you as your coat itself. 
It has a snug-fitting clamping de- 
vice which holds it flat and fastens 
it to the inside of the pocket so 
that it will not fall out when the 
wearer is stooping and will not re- 
spond to the magnetic fingers of 
the pickpocket. When the owner 
himself wishes to remove 
the bill folder from the 
pockethesimply presses on 
the long outer bar of the 
clamp and releases the 
folder from the pressure. 
It then slips out easily and 
is as readily replaced. 


The cover consists of leather or 
rubberized canvas which has the 
shape of the rear portion of the 
car. Ordinarily, the cover is 
folded and is stored away 
in the cloth casing which 
surrounds the automobile 
top when it is folded 
away in the rear. One 
end of it is attached by 
fasteners to the edge of 
the casing. When it is to 
be used, one pull will suffice The device does not in- 
to bring it out from its posi- terfere with the comfort of 
tion under the casing. After with the safety device the folder the wearer when he is sit- 
the luggage has been placed can not fall out-or be stolen ting down. 
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when pressed for time, and 
asa tule they take the time 
of five hundred laborers in 
five minutes. This means 
that instead of long lines 
waiting at the windows, the 
strings of men are short and 
quick moving. Before each 
clock is an open window and 
above it is the sign indicat- 
ing the numerals checked 
there, from 1 to 250; from 
250 to 500, etc., for the four 
clocks will take care of 1,000 
records. The  stevedore 
shows his brass check or 


Professional time-clock punchers operate the clocks for five 
hundred longshoremen at the Bush Terminal, Brooklyn, N. ¥. 


Experts Punch the Time Clock for 
Slow Stevedores 


VEN in this age of specialization it is 

not considered necessary to hire an 
expert to punch your time clock, that 
detail being left to the worker in the 
average industrial or commercial plant. 
‘The operation seems simple enough. Merely 
swing the indicator about the dial with 
its circle of numbers, stop at the right 
number and register your time by a swift 
pressure of the hand. 

But if a plant employs a large number 
of men it may be found economical to 
employ not one but four expert time clock 
punchers, operating as many instruments, 
and the saving of working minutes 
runs up into a total of days and 
months in a short period. 

At the huge Bush Termi- 
nal in Brooklyn, N. Y., five 
hundred longshoremen are 
employed every day on the 
average, magnificently mus- 
cled giants well fitted for 
the work of juggling pig iron 
and sacks of coffee, but with 
finger tips far from delicate 
and perhaps a bit slow. 
Therefore it is about as well 
as they can do to punch their 
own time at the rate of six 
or seven stevedores a minute. 
With four clocks, that would 
be twenty-eight a minute at 
their maximum sj 

The professional time- 
clock punchers can handle 
two hundred men a minute 


calls out his number as he 
reaches the window. 


A Sanitary Dining Car. No Hospital 
Can Be Cleaner 


NEW dining car on one of the western 
Is has some unique sanitary 
features. The kitchen is ventilated so 
thoroughly that dust and cinders cannot 
enter the car. A continuous flushing ar- 
rangement keeps the receptacle for milk 
and cream clean, and the fish is kept in a 
separate refrigerator. A fan outside the car 
at the rear drives out the odors. The car 
cost $30,000. It seats thirty-six passengers. 


This Shrewd Little Marketwoman 
Is Made of Figs 
A DOLL with which young- 


sters can be amused on 
rainy days, and. which lends 
itself to a curious effect in 
decoration may be made 
from dried figs and bits of 
cloth from the scrap-bag. 
The little marketwoman 
shown in the accompanying 
illustration is a good ex- 
ample of the results to be 
obtained, The stem of the 
fig makes a characteristic 
nose. The eyes are those 
of an old discarded 
bisque doll. The 
mouth is a mere 
incision in the fig 
skin and the neck is an- 
othersmaller fig pressed 
up into the head. The 
basket is also a fig with 
a worsted handle. 


The Detonator Head 


Although it explodes a 
giant shell it is harm- 


GRAZE PELLET 


PERCUSSION 


LET. 


HOSE great shell cra- 

ters which form such 

commodious quarters 
for the Tommies to stretch 
in after weeks of confinement 
in narrow trenches or which 
may be improvised into forts 
on occasion, are mostly 
formed by the explo- 
sion of high-explosive 
shells fitted with de- 
tonator heads, al- 
though similar craters 
may also be formed 
by detonated shrap- 
nel. The shattering 
of fortifications, the 
demolition of supply depots and most of 
the damage caused by explosive shells is 
made possible through the agency of the 
small detonator fuse or head fitted to the 
nose of each projectile. 

This little device is simple in construc- 
tion and is of interest in that two distinctly 
different forces are required before it will 
become effective—a centrifugal force for 
unlocking the mechanism and a detonating 
force for the explosion. 

On being fired from the gun, the projectile 
travels at a high rotary speed and the 
dedent spring is compressed, so that the 
dedents, acting as virtually one piece, drop 
down into the dedent spring cavity. The 
twirling of the shell throws the upper de- 
dent out of plumb as soon as it drops into 
the spring cavity. On the recoil of the 
spring the dedents lock into the larger hole. 
The twirling of the shell, due to the rifling 
of the gun, also causes the centrifugal bolt 
to fly away from the graze pellet once 
the upper dedent has dropped into the 
lower cavity, so that the graze pellet is 
held in position simply by the coiled spring 
between it and the cap. In the top of the 
graze pellet is fitted a detonator charged 
with a highly explosive material. On the 
arrest of the flight of the projectile, through 


it a cylindrical 


the percussion needle. 


‘The body of the detonator head carries within 
block of material known 

graze pellet, while the cap of the head carries 
i An alternate detonating 

device is also provided in the body—one which 


mechanism is provided simply to 
assure explosion and is probably seldom ezeential 


less until it leaves the 
muzzle of a gun 


contact with a solid body, 
the graze pellet with its de- 
tonator is thrown violently 
against the needle in the 
cap and exploded. The re- 
sulting flash passes through 
a central hole in the graze 
pellet and ignites the powder 
in the gaine tube and 
istransmitted through 
it to the explosive 
charge at the base of 
the shell. 
Protruding from 
the lower end of the 
graze pellet is a teat 
which fits into a hole 
in a kind of transverse carriage known as 
the percussion pellet. This pellet carries at 
one end a holder containing at its center 
the percussion needle around which are a 
number of flash holes giving direct com- 
munication through the percussion pellet 
to the top of the gaine tube. Opposite the 
percussion needles carried in the body of 
the head is a second charged detonator. 
Behind the percussion pellet, or, rather, 
within the hole bored in its opposite end, 
is a spring, held in compression by the teat 
of the graze pellet. When the graze pellet 
is thrown forward by the contact of the 
projectile, this teat is withdrawn from the 
hole in the percussion pellet, releasing the 
percussion spring. This throws the per- 
cussion pellet forward forcibly, resulting in 
the contact of the percussion needle with 
the second detonator. The flash created 
is transmitted through the flash holes 
surrounding the needle and passes to the top 
of the gaine tube, thus doubly assuring ig- 
nition of the explosive charge in the shell. 
This second detonating arrangement can 
not operate until the graze pellet has been 
thrown forward into contact with the 
graze needle, and the graze pellet cannot 
travel forward until the centrifugal bolt 
has been thrown out of place, which, in 
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turn, cannot happen until after the dedent 
spring has been compressed and the dedents 
dropped into the lower dedent cavity. 
Notwithstand- 
ing the fact that 
the detonating 
head is capable 
of causing the in- 
stant explosion of 
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Growing Umbrella Handles to Sim- 
ulate Freaks of Nature 


E is a mistake to 
state that all the 
umbrella handles, 
with their kinks and 
twists and bends, 
are freaks of na- 


CENTRIFUGAL BOLT 
UPPER DEDEN: 

CENTRIFUGAL BOLT. 

HOLE BEREW HU 


the projectile, it SSE Eee: ture; they 
is in reality a are, on the 
harmless piece of PERCUSSION FELLET contrary, the 
mechanism until result of care- 
it leaves the muz- ful training 
zle of the gun. on the part 
In fact, a pretty of some um- 
heavy blow of a brella farmer. 


A moment's 
thought and 
you will ad- 


sledge hammer 
could be given 
this detonating 


head without any mit that, in 
danger of explod- Safad (its haiRec'toly nila | SUE 
ing the projectile. graze pellet fits loosely into the fuse body is hel bles through 
Inthe illustration #2 powtion by a small Block of metal Known a3 a centrifugal the woods, 


bolt which fits into a transverse hole in the body and pro- 
trudes over the shoulder of the graze pellet. Behind this 
centrifugal bolt and holding it in place is the upper dedent. 


at the right is 
shown the various 


you never 
saw anything 


parts of the This isa simple rod with a ball end fitted into a cup-shaped ike the han- 
Si lower and larger dedent. Under the lower 
ea and Gedent is a coil spring simply stiff enough to hold the lower alee on dais 
their relation to dedent up against the shoulder formed between the lower umbrellas ob- 
each other. and upper dedent holes, at the left of the illustration above  tainable in 
the city. 


A New Vest Attachment to Hold 
the Trousers in Place 

NEW attachment for the vest 

holds the trousers in the proper 


position and prevents the vest from 
“riding up." Four strong loops are 


In France there is a plantation of several 
hundred acres devoted entirely to the rais- 
ing of umbrella handles, canes, and 
riding whips. The artful handle grower 
cuts the trees a little above the ground 
level and a number of saplings sprout 
from the roots. Then the buds of 


sewed to the vest on the inside so as 


to be invisible; these then 
pass around the belt of 
the trousers and fasten with 
a clasp. When the vest is 
buttoned the trousers and 
vest are held in position so 
as to look neat; if desired 
the belt may be worn loose 
so as to allow ease of 
movement and prevent 
binding. The attachment 
is also useful to those 
whose work requires con- 
siderable bending and 
stooping and causes the 
shirt gradually to work up. 
The principal argument 
against this attachment is 
that the vest would have to 
be worn summer and winter. 


Eyelets: 


Thread 


‘This belt holds the vest down 
and the trousers up and keeps 
the shirt where it belongs 


these sprouts are nipped off. 

By cutting the bark and 
training the shoots, almost 
any variety of design may 
be produced. 

After two or three years 
the crop of umbrella han- 
dles and walking sticks is 
harvested and after the 
necessary treatment, the 
product is ready 
for the market. 

If you feel 
that the raising 
of beans and po- 
tatoes is too 
prosaic, try the 
artistic 
tion of 
designs in um- 
brellas and canes. 
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A Tire Pressure-Gage No Bigger 
Than a Pencil 


F the same size as a pencil, this tire 

gage fits in the automobilist's pocket. 
It measures the tire pressures 
in five-pound increments and 
works on the plunger pump 
rinciple with a small piston 
forced out by the air pressure 
against a coil spring. The 


This is 4516 
pressure 


piston rod is graduated in  Netches 
pounds and has notches on one Mes? 989° 
edge which keep the rod ex-  feedingunti 
tended to the highest pressure snapped 
until it is snapped back by a  beckinto 
push of the finger. pee 

Three Roadmaking 

Machines in One 

NEW grader that does Felt 

the work of several ma- = “™"*" 
chines heretofore required for, ,, 


finishing up a road has been 
invented by Charles M. Ander- 
son, of Denver, Colorado. 

The principal element of the 
invention is a vertical, ad- 
justable frame having coulters 
which loosen and distribute the 
earth. Following the coulters 
comes an adjustable scraper, 
which levels the earth pul- 
verized by the coulters. Following the 
scraper is a roller which packs the ground 
down, forming a level road surface of any 


pent 
works on the plung- 
‘er pump principle 
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desired slope or arch, according to the 
adjustment of the coulters and scraper. 

The frame of the machine is provided 
with a universally movable wheeled axle at 
its forward end, to which the front wheels 
are mounted. 

This construction of the frame 
makes it possible to operate the ma- 
chine in any desired direction and 
over rough and broken surfaces with- 
out danger of breaking or unduly 
straining the working parts of the 
machine. Either tractor or horse 
power may be used to run the ma- 
chine. 


7 Increasing England's Crops 
pring by Electricity 
} ONE way England will help 
Metal to prevent German sub- 
marines from starving her out is 
by increasing her home crop by 
electricity. Experiments have 
been under way for determining 
how high frequency electric cur- 
rents will best stimulate cop 
Plugtoveep growth. Prof. V. H. 
tirevalve Blackman, of South Kensing- 
open ton, the eminent agriculturist 
who is in charge of the work, 
has already shown on a small 
scale how oat crops can be in- 
creased from fifty to eighty- 
five percent. This work is to be extended 
upon cereals and other field crops which 
will be planted over no less than fifty acres. 


piston 


Gircular 
rubber 


nipple 


7 


‘A road-grader which does the work of several machines. It loosens the earth, distributes it, 
pulverizes it, and packs it, forming a level road surface of any desired slope or arch 


Solving the Car Shortage Problem 


We have enough cars, if we use them properly 


HE lack of sufficient cars is as detri- 
mental to a railroad as a shortage 
of guns is to an army. The scarcity 

of cars which confronts America is thus 
‘one of those present-day problems which 
‘we must set ourselves to solve immediately. 
For upon an efficient transportation or 
service at home depend favorable condi- 
tions abroad. 

Our shortage of cars reached its climax 
in May, when so much material was tied 
up that it would have taken an extra six 
per cent of the country’s total equipment 
to move it, To add this amount of cars 
when Russia and the rest of Europe will 
tax our builders to the limit, would be as 
difficult as it would be unnecessary. There 
is a better way. 

Only about one-half or less of the car 
capacity of the country is utilized. A 
buyer used to order half a carload of goods 
at a time. The shipper would order a 


regular trading unit of the sugar industry wundred 
‘Notice the waste of car space. Such wastage is largely responsible for the recent car shortage 


bags, weighing 40,800 Ibs. 


car, and after perhaps several days’, or 
even a week's delay, he would load the 
car and send it on its way. But the effi- 
ciency of that car hovered dangerously 
near to twenty-five per cent with such 
tactics. And all industries were much alike, 
Oil dealers, for instance, would buy the 
regular sixty-five-barrel trading unit, when 
nearly two and a half times sixty-five 
barrels could have been packed in the 
same freight car. 

The employment of such wasted space 
in the trains of one railroad alone would 
release one hundred and twenty thousand 
cars for transporting the materials for 
building ships, for instance. The prompt 
loading and unloading of assignments would 
add a great deal more. This more efficient 
use of the railroad facilities in America 
has already resulted from the patriotic 
spirit. Figures show that the United States 
has enough cars to meet all needs properly. 


A thousand bags of 


sugar weighing 102,000 Ibs. can be loaded in the same car. The haulage 
‘expenses are but slightly increased while the efficiency of the car is raised seventy-five per cent 
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A Motion-Picture Projector Which 
Can Be Carried in a Suitcase 


‘O meet the present growing de- 

mand for educational and in- 
dustrial motion pictures, a Chicago 
manufacturer is marketing a portable 
motion-picture projector weighing 
about twenty-one pounds and no 
larger than a small suitcase. 

The new projector has beea 
developed to meet all the require- 
ments for the projection of mo- 
tion pictures on short notice and 
under conditions which are very 
often unfavorable for projection. 

A brilliant light for the pro- 
jector is produced by a triple set 
of condensers and a_nitrogen- 
filled bulb. Hence, although the 
regulation celluloid film is em- 
ployed, there is no fire danger. 

The picture may be stop- 
ped and held stationary at 
any point without the 
slightest injury to the 
film. With this new con- 
denser arrangement, elec- 
tric current supplied from 
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From Beer to Clay! What's Be- 
come of the Breweries? 


R. F. J. HASKIN told in the 

Chicago Daily News recently 
what has become of some of the 
breweries in states that have gone 
dry. They are used for cold storage 

warehouses, canning clams, 
making vinegar, handling dairy 
products, making artificial 
ice, packing meat, making 
yeast, dry cells, soap, chemicals, 
moving picture films, paints, 
nish and “everything from 
ice to loganberry juice.” One 
has become a_ hospital and 
another a church, 

The Coors brewery at Gold- 
en, Col., was famous for its 
size and its beer, but nothing 
could save it against the dry 
wave. So one of the Coors 
brothers took over the plant 
and is now doing a thriving 
business in malted milk, 

Another brother had pre- 
pared himself as a chemist to 


any convenient socket will 
throw an excellently il- 
Juminated picture any- 
where from eight inches to 
eight feet wide, it being 
necessary only to lower 
the window shades in the 
classroom or office, 

The mechanism is 
driven by hand and 
may be reversed at 
any time during the 
display without 
adjustment, since 
the feed and take-up 
reels are arranged side 
by side and are both 
revolved by a single 
sliding belt, Their 
operation in either 
direction merely re- 
verses their order of 
winding. 

In threading the 
projector, the film is 
led under a sprocket 
on the right of the 
machine head. A 
semi-twist of the film 
brings it into proper 
position. 


The twenty-one-pound 
portable projector is no 
larger than a small suitcase 


been 
it 


‘The film enters the exposure gate at the 
Ieft and is led to the take-up reel at right 


follow the brewing industry, 
and when that became impossi- 
ble he undertook to help out in 
an investment that seemed to 
be going wrong. There was a 


clay deposit out there and a company had 


formed to make tableware from 

Coors Senior had put a great 
| of the family money into the 
But things were not 
going right; the man who started 
the business had wandered away 
and there were problems in r 
search that had not been mas- 
tered. 

Now from ferments to clay is 
quite a jump for a chemist, but if 
his grounding is good the difficulty 
is half overcome before he begins, 
sll events, after the junior 
was fairly started in the 
work the trouble began to 

fadeaway. They are now 

turning out a grade of 

laboratory porcelain 

that finds a_ ready 
market and will make 
the German ware 
hard to introduce 
again in this coun- 
try after the war is 
over. 
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Automobile fenders are hung like hams in a smoke house. 
Floor space is saved and the polished surfaces protected 


It Costs a Million Dollars 
a Year to Paint Our Navy 


O JR battleships literally 
eat paint. 


‘The initial 
color requirements for a 
new battleship cost about 
five thousand dol- 
lars, which is the price of 
about one hundred tons of 
the kind of paint the navy 
uses. In addition to this, 
it is customary to repaint 
the different parts of a ship 
two or three times a year, 
so the annual upkeep prob- 
ably exceeds this sum. This 
brings the annual outlay in 
paint for the entire fleet toa 
million dollars. The most 
important coating a vessel 
receives is the paint applied 
to the submerged parts of 
the hull to protect it from 
corrosion or barnacles. 


Storing Automobile Fenders Without A Clothes Closet Which You Can Take 


Scratching Them 


Along on Your Vacation 


HANGING automobile fenders from HAT to do with that trunk full of 


step-like pipe-racks suspended from 
the ceiling in much the same way as 
hams are hung from the old smoke 
house for curing, is the very 
latest idea carried out by one 
of the largest automobile 


service stations in the coun- 
try. Each fender is swung 
from one of the racks by 
means of two small wire 
hooks; it also hangs free 
by gravity. The pipe racks 
supporting each row are so 
arranged that the fenders 
in that row swing clear of 
those in the next ‘row above 
or below, as shown in the 
accompanying illustration. 
By such a method a great 
number of fenders can be 
stored in a small floor area— 
and space is at a premium in 
even the largest and the most 
up-to-date service stations in 
the country. At the same 
time the fenders are held in 
such a way that they can be 
taken off the racks without 
much difficulty and without 
danger of scratching them. 


‘The khaki clothes closet when 
‘hung up for use and when folded 


summer finery when you arrive in 
your three-by-six room at, the summer 
resort boarding house has been 
solved in a simple, practicable 
manner. Commodious clothes 


closets and summer boarding 
houses never go very well 
together, despite what the 
enticing advertisements 
have tosay. But with the 
portable, collapsible closet 
of khaki cloth shown in 
the illustrations, one need 
not worry about closet 
room, 
In folded form the khaki 
closet can be packed away 
in a_spare corner of the 
trunk. When youarrive at the 
hotel you drive a nail in the 
door or wall, if one is 
not already there, 
and hang the cloth 
closet on it. A wire 
frame gives the top 
and bottom of the 
closet its box-like 
shape. When full the 
closet can be closed 
by buttoning it. 


A Time-Saver for the Repairman 


It locates the trouble for him and 
tells him how to make repairs 


‘HE ingenious device shown in the ac- 

companying illustration was developed 

to enable the automobile repair or 
garage man to locate the trouble on any kind 
of a starting, lighting or ignition system on 
any American-made 
car. It is a time 
saver for both repair 
man and owner, 
It enables the 
former to cor- 
rect the 
trouble 
with the 
least possi- 
ble delay 
and permits 
thelatter to 

t his car 

ack into 
service 
without 
longperiods 
of idleness. 

Tt is hu- 
manly impossible for the average repair- 
man to know the electrical systems of all 
cars. Many an owner has found this out 
to his sorrow by having to wait a day or 
two for his car because his repairman did 
not happen to know the particular elec- 
trical system of his car. And it must be 
remembered that the electrical equipment 
of the modern motor car is the most com- 
plex of any part of the automo! 

The device consists of a special ammeter 
and voltmeter, a switch and wires, a dozen 
small books called master charts and 
several hundred wiring diagrams which 
come in a small box, as shown. The main 
fact involved in the operation of the 
instrument is that every make of car has 
a definite lamp current and charging rate 
when it is operating properly. 

After setting the instrument aisecocdling 
to a certain one of eleven key numbers 
which show through small openings at the 
top of the dial face, according to the make 
of the car, it is wired up to the battery. 
Two handles are moved to give the proper 
key. adjustment, according to whether the 
engine is running with the lights off or 
idle with the lights on, and the center 
handle is moved to bring the current needle 


Above: Testing the electrical sys- 
tem ofthe car. At right: The box 
containing the complete equipment. 


If all is 
the letter “N" appears through a 
hole in the dial at 
the bottom; if not 
some other letter 
appears, according 
to what the 
trouble is. 
he me- 
chanic then 
looks in the 
chart book 
for that let- 
ter and 
learns ex- 
actly what 
to test for 
next and 
how to do 
it. In this 
way he con- 
tinues to 
test each 
unit of the 
system until 
he finally lo- 
cates the trouble 
and finds out 
exactly how to re- 
medy it. 


to the zero mark on the dial, 
well, 


mr) 


Will the Dinners of the First Trans- 
Oceanic Flight Be Hot? 


ITH the trans-oceanic airplane flight 

waiting only for the termination of 
the war to prove its certainty, it is interest- 
ing to consider some of the unusual prob- 
lems that it will bring up. How, for in- 
stance, will meals be made hot? So far as 
plane is concerned, there can be no 
ordinary kitchen. No stove makers or 
coal dealers need apply. One way in which 
the passengers of a small airplane could get 
a hot “bite” is to carry their food in a 
vacuum or thermos bottle. The food could 
be made piping hot before the flight and 
it would keep hot for days if necessary. 
It would not be a bad idea if large pockets 
were built in the side of the airplanes. 
These could be made on the vacuum bottle 
principle. Into these, vessels containing 
large quantities of already prepared and 
piping hot food could be stored. 
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Practical Motor-Boating 


III.—The proper housing, rigging and the 
care of a motor boat when it is not in use 


By George M. Petersen 


confronts the motor-boat owner is 

that of taking proper care of his boat 
when not in use. Of course, in a_river, 
harbor, or in any protected water it is a 
simple thing to arrange to moor the boat 
out in the open and provide some sort of a 
canvas or rubber cover for it.. 

To cover a boat in this manner it is neces- 
sary to erect a piece of 34-in. galvanized 
pipe on both the forward and after deck and 
stretch a piece of galvanized chain between 
them, using a shackle at one end so that the 
chain can be readily removed when the boat 
is to be used. These are shown in Fig. 17. 
The slack in the chain may be taken up by a 
turnbuckle at the after stanchion. The 
chain forms a ridge about 6 in. higher than 
the cockpit amidships, so that any water 
striking the canvas cover immediately 
run overboard. The cover itself may be 
made of 12-ounce duck and provided with 
grommets which engage turn buttons on the 
outside of the weatherboard when the cover 
is pulled into place. This rigging will pro- 
tect a boat not only in very rough weather, 
but also from the spray which splashes from 
the boat during a heavy blow. Of course, 
if one has the money, time, and inclination, 
he may build a boat-house, as shown in 
Fig. 18 and 19, or he may build a combina- 
tion house-boat and boat-house as shown in 
Fig. 20. When building the boat-house, it 
is advisable to paint the inside of the 
pontoons with heavy asphalting paint 
before decking them over. Oil barrels may 
also be used in place of the pontoons, but as 


Prenteone, the greatest obstacle whi 


Pes 


a 


they are rather expensive and sometimes 
difficult to keep in position, the pontoons 
are generally considered to be more satis- 
factory. Of course, where logs are readily 
obtained, they are the most desirable, but 
even the logs should be stripped of their 
bark and given a coat of hot linseed oil and 
two or three coats of good lead and oil paint 
to keep them from becoming water soaked 
and to prevent them from sinking. 

‘A duplex block may be suspended from 
an overhead beam and attached to a sling 
passed around the hull and the boat lifted 
up asin Fig. 20 A, Where a boat-house is 
not used, however, the boat must be re- 
moved from the water by means of a car, 
skids or rollers, as in Fig. 21, 22 and 23. If 
any one of these three methods is employed 
the boat may be secured either by blocking, 
as in Fig. 24 A, by scissor arms, B, board 
shoring, C, tackles, D, or hinged shores, E. 
Care should be taken to see that the shoring 
does not rest on any one plank in the hull 
but on several planks immediately over a 
rib, so that in case the hull should receive a 
sudden jar no serious damage will result. 

When putting a boat into commission the 
first thing to do is to remove all loose paint 
and go over her planking in search of dry 
rot, substituting new material wherever 
necessary. It is sometimes necessary to 
remove the old paint entirely before giving 
the usual one or two coats of fresh paint. 
If the boat has blistered, if the color is to be 
changed from dark to light, or if there is so 
much paint on the hull that another coat 
will not look good, the old paint should be 
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burned off, but care must be taken not to 
scorch the planking. 

To do this job properly, get a good 
gasoline blow torch and hold the flame on 
the paint to be removed until it blisters. _ It 
can then be readily removed with a wide 
putty knife. Take care to extinguish any 
shavings that might take fire and always 
bear in mind that the torch will burn the 
woodwork if held too long in one spot. 
Start at the deck of the boat and work 
toward the keel. After the paint has been 
removed, the woodwork should be well 
sandpapered and a thin coat of white shellac 
applied to hold it until the job is finished. 
This shellac should then be rubbed down 
with No. OO sandpaper before the paint is 
applied. If the burning is not necessary, 
the woodwork may be scraped with a regu- 
lar cabinet scraper, care being taken not to 
gouge into the wood. Before commencing 
to paint the hull be sure that all planks 
are smooth; that the joints are all flush, 
smooth and fair and that all the holes are 
puttied up. Then ap- 
ply one coat of good Sante con 
lead color and two 
coats of white. Zincis 
not recommended for 
this use as it makes 
too hard a_ finish. 
White lead is of softer 

ly and can 
scraped down and re- 
newed without pro- 
ducing ridges. The 
copper bottom paint 
is the last put on and 
is generally left until 
the boat is ready to 
be launched, as this 
paint hardens better 
in the water than in 
sunand air, Scrape, 
varnish, and paint 
the interior of the 
boat before she goes 
over. Do all the 
work before the boat 
is put in the water; 
for the chances are 
it will never be done 
if left until after 
the boat is launched. 
See that no paint 
gets on the screens 
covering the intake 
to water cooling- 
pipes, or closets, to 


platforms to carry 
during the winter 
Fig 20-A 


‘Three ways to protect the motorboat from 


the weather when 
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clog them. Do a good job and paint 
every fraction of an inch of the wood- 
work so that your boat will be a pleasure 
and credit to you all season. 

Scraping decks is hard work at best, but 
if a varnish remover is used to soften up the 
old varnish, it may be readily accomplished 
with a cabinet scraper or putty knife. The 
decks should then be gone over with sand- 
paper and well dusted before the varnish is 
applied. Three coats of varnish make a 
very satisfactory job if the woodwork is dry 
and warm and the varnish is applied with a 
soft, wide, flat brush. 

The operator should become accustomed 
to the different kinds of buoys which will be 
met with on his trip. The Government has 
seen fit to chart the buoys for different 
bodies of water. The most common types 
are known as the spar buoy, Fig. 25, can 
buoy, Fig. 26, bell buoy, Fig. 27, whistling 
Fig. 30, nun buoy, Fig. 28, and gas 
buoy, Fig. 29. All of these are what is 
nautically known as floating buoys. There 
are also various kinds 
of spindles and 
beacons which are 
usually of a station- 
ary nature, being 
built on some wreecl 
or reef. 

Buoys have been 
called “the sign posts 
of the waterways” 
and there is probabl 
no definition which 
could define them 
more early: Red 
buoys should always 
be passed on the op- 
erator's starboard or 
right hand side when 
entering the harbor; 
black buoys should 
be passed on the op- 
erator’s port or left 
hand side, while 
buoys marked with 
red and black hori- 
zontal bands should 


Comes i i 

be given a wide berth 
Turnbuckle.¢ gelichain ridge under all conditions 
Turn-buttons?stenchion OS ibeyiare Lae. 


17 
Fg wreck or some other 


submerged obstruc- 
tion. Buoys marked 
with black and white 
perpendicular mark 


it is not in service 
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Car Blocking 


= 


Wide iron wheels 
Plank guides 


Fig.2! 


Fig:23 A 


D hinge” E 


Fig2s 


Where a boat-house is not used the boat must be removed from the water by means of a 
car, skids or rollers and the boat secured in its stationary out-of-season position by blocking 


ings are known as channel buoys and 
are situated in mid-channel. Steer close 
to these on either side. These markings 
mean the same on any style of buoy. 

The harbor or channel buoys are num- 
bered from seaward, each harbor or channel 
having its own system of numbering, 
although the black or port buoys carry the 
‘odd numbers, as 1, 3, 5, and 7, while the red 
or starboard buoys carry the even numbers 
as 2, 4, 6, and 8. Spar buoys are placed 
where the water is not greatly disturbed. 
They are the most frequently used as they 
are visible at long distances. Nun and can 
buoys are built of steel and are used in the 
more disturbed waters; the nuns mark the 
starboard side of the channel, obstruction, 
or mid-channels, and the cans mark the 
port side, the colors indicating upon which 
side they are to be passed. 

* Gas buoys, bell buoys and whistling 
the same purpose and carry the 
same message, ording to color and num- 
bering, with the additional advantage that 
the bell buoy gives warning of its location in 
a fog, and the gas buoy flashes its location 
at night. 


On the chart, red buoys will be colored 
red, with the number alongside, and black 
buoys will be shown in black and numbered. 
Danger buoys are colored with black and 
red horizontal stripes, while mid-channel 
buoys will be marked black and white with 
perpendicular stripes. The operator will 
occasionally find buoys carrying a half num- 
ber such as 414, 524, etc., which merely 
shows that a new buoy was placed after the 
main string had been set. 

When running into shoal water the op- 
erator will usually notice a heavy ground 
swell; the water will take on a light green 
color. Rocky bottoms with little patches 
of sand between the boulders take on a 
reddish color from the weeds or a deep 


Care should be taken to see 
on several planks immediately over a rib to prevent damage to the support from sudden jars 


that the shoring does not rest on any one plank in the hull, but 
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green from the rocks although the small 
white blotches of sand are usually the first 
to attract the attention. Of course, the 
preceding remarks apply to clear water and 
will not hold good where the water is con- 
tinually agitated and clouded by mud or 
refuse. Swirling water usually indicates a 
shoal or some submerged obstruction or 
may be the result of a divergence of 
current. 

When ready to cast off from the mooring, 
haul in the slack on the dinghy’s painter to 
prevent the bight from dropping into the 
water and fouling the propeller. Test the 
engine to make sure that it is running and 
that the clutch 
is working 

roperly, and 
let Fos Allow 
the boat to 
drop back from 
the mooring 
enough to 
allow you to 
clear it and 
then start 
ahead, taking 
care that you 
do not veer off 
so sharply that 
the stern of the 
boat will foul 
in passing the 
buoy or dock. 

“The Rules 
of the Road” 
are published 
in booklet form by the Steam Boat Inspec- 
tion Service and give complete instructions 
as to the proper equipment for motor-boats 
of various sizes. Four units, however, 
should be included on every craft whether 
large or small; they are, a good heavy 
anchor and at least 150 feet of good heavy 
line to use with it; plenty of life preservers; 
a good substantial whistle or fog horn and 
the necessary lights to be used at night. 


beaching it so that it may 


Removing a motor-boat from the water preparatory to 
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These lights are rigged as shown in Fig. 31. 
The white light shows over an arc of 180 
degrees while the starboard and port lights, 
called side lights, show over an arc of 90 
degrees. As will be noted from the draw- 
ing, the starboard or right-hand light when 
facing forward is green, while the port or 
left-hand light is red. 

Before completing this series of articles 
the writer wishes to call the attention of 
every motor-boat operator to the necessity 
of being courteous on the water as well as on 
the land. When passing a boat load of 
timid women and children slow your boat 
down rather than cause the wave from your 
wake to fright- 
en them or 
maybe capsize 
them. When 
youseeanother 
boat in trouble 
run over to 
them and offer 
a tow, or at 

rate ascer- 
tain whether 
they would like 
to have you 
send help out 
to them. Re- 
member that it 
does not cost 
a_cent to 
kindly and you 
can never tell 
when you mey 
be glad to hove 
the compliment returned. Take good care 
of your engine. A little extra care and 
attention when laying # up for the winter 
or even when it is to be out of commission 
only a few weeks or days will prevent a 
variety of troubles later on. Investigate 
pecular noises. They invariably mean that 
something is out of gear. Ascertain the 
cause and remove the trouble before the 
engine is laid away. 


be housed for the winter 


wnisfiing |cas 


Fig23] Fig28 


Nun | 


have been called the sign posts of the waterways and there is probably no definition 


‘The color designates the course of travel 
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ATin-Pan Orchestra to Scare the Birds 
Away from the Garden 


SCARECROW is often nothing more 
than a place where the birds may 
rest after enjoying a feast of delectable 
sprouts. 
Therefore, the farmers of Imperial Valley, 
California, have discarded it as a means 
of keeping 
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the spears can be swung in any direction. 
A troop of horses dashing onward with the 
spears facing front would have a telling 
effect on the enemy—in theory. 

For, you see, to thrust these spears for- 
ward in the faces of the enemy would take 
the strength of a giant. By pulling down on 
the extension levers, the motion imparted 
to the operating racks are supposed to ro- 
tate the pin- 


pests out of, 
sprouting vege- 
table gardens. 
They have 
found an_ ef- 
fective substi- 
tute which 
keeps not only 
birds, but dogs 
and cats away. 
The substitu- 
tion is an im- 
provised or- 


ioned arms, 
and thus open 
the tongs. But 
unfortunately, 
the pinioned 
arm construc- 
tion has been 
made just the 
inverse of the 
lever! Thi: 
together with 
the enormous 
friction which 


chestra com- 
posed of tin 
pans strung on 
wires, shown in the accompanying photo- 
graph. When the wind blows, the pans 
clatter together and the music set up 
causes the birds to move on to more har- 
monious quarters. Threads are attached 
from the wires to the branches of nearby 
trees, so that when there is no wind, the pans 
are rattled if the birds alight on the limbs. 
Dr. J. B. Keller, of Banning, California, is 
the originator of the garden orchestra. 


Thrusting Spears for 
Cavalry—Which Can- 
not Thrust 
NSPIRED, per- 
haps, by the 
gallant use of 
spears by the 
knights of the 
Middle Ages, an in- 
ventorin Rock Island, 
Illinois, has taken out 
patents on cavalry 
spears which are to be 
thr 


consists of a short, sharp- 
pointed spear carried on an 
extension tong on either 
side of a horse. Each tong 
hinges on a saddle arm so 
that by moving a lever, 


Tin pans strung on wires make a clatter in the wind 
and scare the birds away from the garden or orchard 


By operating the levers, 
this device is supposed to 
thrust its spears in any 
direction upon the enemy 


would develop 
yy the mem- 
bers guiding 
the arms connected with the pinioned ones, 
would make it necessary for a half ton 
pull to thrust out the spears! Even if it 
were possible to thrust them, this weapon 
affords no protection from the opponents’ 
cold steel! The device could hardly be e: 
pected to get further than the patent spec 
ification drawings. However, it is a 
patriotic effort on the part of the inventor 
and as such is deserving of consideration. 
The flights of imagination of the inventive 
genius of the day may result in many 
impractical devices, but ideas are 
being constantly ‘advanced which 
only need rounding off and 
developing to make them 
useful. 
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Detecting the Undertow Before It 
Catches the Swimmer 


ESPITE the precautions taken by 
bathers and by beach resorts in pro- 
viding safety lines, life guards, rafts and 
boats, each summer season a number of 
swimmers are swept to their death by the 
treacherous undertow, which is a 
powerful ocean current which 
goes seaward from a shore on 
which heavy surf is breaking. 
Ofttimes an undertow is 
not detected until one or 
more swimmers disappear 
from view. It may shift 
from one part of a coast 
to another, suddenly car- 
rying away bathers froma 
resort that is supposed to 
be free from such danger. 
With an apparatus invented 
by Martin M. Voorhees, of Oak 
Park, Illinois, it is not only possible 
to detect the presence of an undertow but to 
send out a signal to the bathers so that they 
may be warned in time to return to shore. 
As the accompanying illustration shows, 
the inventor has designed a disk with a 
ball lever which indicates the strength of 
the undertow at all times. It is set in the 
water, preferably at a point where the 
water is dangerous for unskilled swimmers 
to venture into. With a strong undertow 
running, the disk, mounted on hinges, 
swings outward, pulling a cable which is 
attached to a signal post situated on the 
beach. 
A pull on the cable accomplishes three 
things: It causes the dial on the post to 
register the force of the undertow: it rings 
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‘The garage as it looks 
when completed. 
Double swing doors 
admit the automobile 


At left: The frame- 
work of the cathedral- 
like garage. Sharp 
angles are eliminated 


A Little Garage Built with the , 
Contour of a Cathedral 


'HE Gothic lines which characterize the 
garage here shown were not the result 
of any religious fervor on the part of the 
builder. They simply conform to a pop- 
ular style of architecture now utilized in 
barn construction in southern Canada. 
The absence of sharp angles and ugly 
cornices forms a pleasing contrast to the 
familiar style of garage which resembles 
nothing so much as a huge packing-box 
deposited in the rear of the house. 
Double swing doors are used, admitting 
any automobile with the top up. With the 
possible exception of the curved side pieces 


an electric 
gong, and it 
causes the in- 
candescent 
bulbstolight. 
Persons hear- 
ing the gong 
ring or seeing 
the warning 


this style of 
garage is 
easier to build 
than the us- 
ual type. Be- 
cause of its 
sloping sides 
it does not of- 
fer as much 


sign illumin- resistance to 
ated are high winds as 
thereby the ordinary 
warned garage, and 
against re- for this rea- 
maininglong- son is con- 
er in the wa- sidered safer. 
ter in that ‘When an undertow is running the device rings a bell It has no 
locality. and lights a warning sign telling swimmers of the danger windows. 


Popular Science Monthly 


The pilot’s wheel which 
controls the direction of 
the primitive ferry boat 


‘The force of the current 
against the side of the boat 
carries it across stream 


Making the Missouri River Drive a 
Ferry Boat 

LTHOUGH Bellevue was the first 

settlement in Nebraska, it never 

constructed a bridge across the Missouri 

River. In 1810, the American Fur Com- 


pany had established a Lr ‘ that 
e 


da 


place and it seemed as 
Village would become a feat 
ing city. But, by a turn 
of fate, the place re- 
mained a small town, 
and no bridge was 
ever built between 
Omaha and Platts- 
mouth, a distance of 
about twenty-five 
miles. For some 
time a gasoline ferry 
boat was main- 
tained at Bellevue, 
but it was not de- 
pendable and was 
abandoned years ago, leaving farmers with 
no means of crossing with their wagons and 
live stock. An old-fashioned mode of 
crossing the Missouri river by ferry was 
then revi 

The old-new ferry is interesting because 


‘One squirrel was on the line and the other on 
the grounded brace when their noses touched 


it is propelled by the current of the 
at no expense. Two poles, 
feet high, made of iron pipe, 
rected, one on each side of the 
Between them is stretched a 
steel cable to receive a pulley. Ends 
of a rope are attached to the bottom 
of the pulley. The rope is fastened 
to each end of the ferry boat, then 
brought along the side of the boat 
and passed around the hub of a 
wheel, resembling the steering wheel 
of a steamboat. 
When the wheel is turned it 
winds up the rope, so that 
the length from one end of 
the boat to the pulley is 
shorter than the length 
from the otherend. This 
naturally turns one end 
of the boat upstream. The 
force of the current, act- 
ing against the boat, pro- 
pels it across the river. To 
recross, the rope is shortened. 


Alas! The Price of This Kiss Was 
Instant Death 


'HE top of a pole carrying nearly four- 
teen thousand volts of electric current 

is a precarious trysting place. The accom- 
panying photograph of two squirrels en- 
gaging in what proved to be their kiss 


_ of death shows just how dangerous 


it is to spoon adjacent to elec- 
NS tric light feed wires. The 
\ two squirrels had 
evidently made an 
engagement to meet 
at the top of the pole 
and look for the lady 
in the moon, 
Arrived there, as 
the latest fictionists 
say, they were in the 
act of giving the cus- 
tomary lover's greet- 
ing, when the touch- 
ing’ of their noses 
caused a short circuit and the souls of both 
animals were wafted heavenward. It was 
indeed a kiss of death. From the nature of 
the burns it was established that one squir- 
rel was on the line, and the other was on 
the brace which is grounded. 


Maybe you have special needs. Write to the editor about anything within the scope 


of the magazine. 


‘He will be glad to help you. 
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An Improvement in the Clock Scheme 
of the Daylight Saving Plan 


HE plan to gain thirty hours of play 

in the sunshine each summer month 
by daylight saving, ought to appeal to 
every pleasure and health-seeking Ameri- 
can. It is almost equivalent to getting 
more pleasure for nothing. And then 
think of the cartload of money that will 
be saved in this country by a hundred and 
ten million of inhabitants heating and 
lighting their homes for one hour less 
each evening. 

It is contemplated moving the hands of 
the clock one hour ahead in the spring, and 
turning the hands back again in the 
This would entail a minimum 
ar . People would start 
to work, eat their meals, and keep their 
engagements when the clock hands point 
to the customary hours. 

This scheme of moving the clock hands 
is a good one, but there is another plan 
which is slightly better. Why not move 
the clock dial backwards? The same ad- 
vantages would be obtained, and besides, 
at noon the hands would be at the top of 
the clock, at sunrise and sunset they would 
be at the bottom, as they always have been 
ever since the present style of clock has 
been used. is could be accomplished 
very simply by means of curved slots and 
screws, as shown in the illustrations. An- 
other way to accomplish the same purpose 
would be to use two separate, suitably 
marked dials. 

This way of working out the day- 
light saving scheme would be really scien- 
tific. Moreover, in the case of striking 
clocks, it would make unnecessary, when 
the hour is to be set back in the autumn, 
the turning of their minute hands eleven 
times around. For the striking mechanism 
of these clocks cannot be set back by 
simply moving the hands. 

Clock makers 
assert that the 
interference with 
the mechanism 
caused by alter- 
ing the position 
of the hands im- 
pairstheaccuracy 
of the timepiece. 
The hour hand 
should never be 
tampered with 
and the minute 
hand very seldom. 


q 
Ee 


Instead of moving the hands ahead, the clock 
dial is moved back in the menner indicated 


‘That part of the pole above the platform 
will have to be removed and straightened 


How a Cyclone Bent a Two-Hundred- 
Foot Flagpole 


qe zephyr which early this Spring 
developed into a cyclone of the first 
magnitude, took a hurried trip to Kansas 
City, Missouri, and left its card in the 
form of a bent flagpole in Swope Park. 
The pole is composed of two main sections 
which are divided into a number of smaller 
ones. In repairing it the upper main 
section which is fastened at the middle 
of the pole will be 
removed and 
lowered. 

It would have 
been less remarka- 
ble had the pole 
been blown down or 
actually snapped off. 
The bend simply 
indicates the 
freakishness of 
such storms and 
thequicknesswith 
which they change 
their direction. 


Countersunk 


A New Treatment for Distemper in Dogs 
By Dr. George W. Little 


‘Chief Surgeon of the American Society for the Prevention of Cruelty to Animals 


prevalent and, with the exception of 

rabies, more fatal, than “distemper,” 
a disease peculiar to dogs and young 
horses. Its cause is a specific infection or 
poison finding its way into the system 
through the lungs and air passages. Young 
and growing animals 


N’ other disease of dogs is more 


medicines, vaccines and antitoxins, I have 
found only two medicines that have proved 
of exceptional value. These drugs are 
inula and echinacea. They are non-poison- 
ous and work together to raise the natural 
resisting power of the blood against invad- 
ing bacteria and disease. 

Administered in 


are generally at- 
tacked. It runs a 
course as a catarrhal 
fever, affecting all 
of the mucous mem- 
branes of ‘the body 
and is in many cases 
accompanied with 
certain nervous 
symptoms and erup- 
tions of the skin. 
Distemper is 
highly contagious 
and is communicated 
only by infection. 
The Scotch term for 
it is “the snifters,” 
which conveys 
graphically to the 
mind one important 


hypodermic injec- 
tions into the mus- 
cles every twenty- 
four hours, inula and 
echinacea kill dis- 
temper, finally driv- 
ing it’ out of the 
system. Five or six 
hypodermic injec- 
jons are usually nec- 
essary, alternating 
first on one side and 
then on the other 
side of the body. 
These must be made 
by a veterinary who 
understands intra- 
muscular injections. 
The improvement 
in the patient after 


characteristic of the 
disease, namely, the 
snifting noise—half 
sneeze, half cough 
which demonstrates the effort on the part 
of the animal to rid self of the mucus 
which accumulates in the air passages. 

In the treatment of dog distemper many 
things must be impressed upon the nurse 
and the owner as of the utmost importance. 
Strict attention should be paid to the diet. 
No meat whatsoever should be given. 
Boiled rice, the broth of meat with fat re- 
moved, dog biscuit, milk and stale bread 
can be given. Vegetables such as peas, 
beans and asparagus may be mixed with 
the rice or other food. Food not eaten 
should be taken away immediately after- 
ward. 

Regarding the medicinal treatment of 
distemper, more specifics have been used 
and recommended than in any other disease 
in the category of dog ills. After numer- 
ous experiments and the use of all available 


Injecting inula and echinacea to drive 
distemper out of the dog’s system 


two or three injec- 
tions is remarkable. 
The dog, seemingly 
in the last stages of 
distemper, revives and recovers his appetite 
and there is a corresponding decrease in the 
severity of all the symptoms of the disease. 
The recovery i: rapid that the dog does 
not become debilitated to any great extent. 

T have treated eighty cases of distemper, 
using inula and echinacea. The percentage 
of mortality in these cases is the only tangi- 
ble proof, aside from the rapid recovery of 
the animals, upon which the efficiency of 
the compound can be based. Of the eighty 
cases treated, sixty-eight have recovered. 
The mortality, therefore, is fifteen per cent 
of the total number. The usual death 
rate according to the best authorities is 
from sixty to seventy per cent. The dogs 
treated were in all stages of the disease. 
Some had very high temperatures with 
pneumonia, bronchitis, bronchial coughs 
and typhoid symptoms. 
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A Safety Device Which Takes the 
“Kick” Out of a Ford 


‘WO Wisconsin inventors have recently ob- 
tained a patent on a device that effectually 


prevents back firing and kick- 
ing when cranking a Ford 
with the spark left ad- 
vanced. It consists of 
an arrangement fast- 
ened to the commuta- 
tor which automati- 
cally retards the 
spark to the point of 
easiest starting when 
the crank is turned. 

As seen in the 
smaller photograph at 
the right, the spark is left 
advanced, lowering the de- 
vice so that it comes betwe 
the ratchets on the crank and 
those on the crank shaft. 
Before the crank can en- 
gage the shaft, the arm 
of the device must be 
pushed out of the ratchets 
on the crank, as shown in 
the large photograph. Pushing this arm 
out automatically retards the spark to 
what has been found to be the point 
where the motor starts easiest. After thi 
the crank is free to start the motor. 

However, it is im ble to start the 
motor until the device has been pushed 
out as far as it will go and the spark re- 
tarded. Of course this is not necessary 
where the spark has been retarded before 
cranking. But in the majority of cases 
where injuries have been sustained while 
cranking a car, the spark has been advanced 
a considerable distance. It is 
impossible to advance the spark 
from the seat while anyone is 
cranking the car. The arrange- 
ment can be put on 
the car without remov- 
ing the timer or chang- 
ing or altering any 
parts. 

More than fifty dif- 
ferent models were ex- 
perimented with be- 
fore one was found 
that met all require- 
ments. With this de- 
vice in operation, 
practically all danger is 


At left 
At right above 
Fatchets to 


The safety device between the ratchets. 
The shaft pushed out of the 


‘automatically retard the spark 


The Clam-Shell Makes Its Début 
as an Interior Decoration 


‘0 make a picture like the farmer 

boy in the accompanying illustration, 
you need not be a gifted artist or even a 
good photographer. All that is needed to 
secure a perfectly artistic effect is a square 
of colored cardboard for mounting, a 
figure cut out of a magazine, fashion sheet 
or advertisement, and a bit of white cotton 
or black or brown wool such as is used 
for crocheting or knitting, and a clam shell. 

The lines of the face are made with 
pen and ink. The cut-out figure is first 
pasted on the mounting board; then the 
clam-shell head is adjusted and stuck on 
with mucilage. The placing of 
the hair affords scope for in- 
dividuality. The grass and 
sprigs of flowers are painted 

in. If you happen to 
be somewhat of an art- 
ist, you can paint in 
the whole figure, but 
very good effects are 
obtained with the 
paper cut-outs. 

If the trousers are 
cut from sandpaper, 
they will afford a con- 
venient place on which 
to scratch matches. 
The placard can then 


eliminated from the 


: The clam-shell 
cranking up. 


farmer 


be hung on the wall 
near the matchbox. 


with 
Paper cut-out bedy and hair of cotton 


boy 


© Underwood 
‘and Underwot 


‘The engineer misunder- 


stood or forgot the sig- 
nal. This was the result 


ID you ever ride in a locomotive cab, 
D faithfully eyeing each signal as it flies 

past, figuring on how the next signal 
likely to be, watching the gages on the 
locomoti and looking after all the other 
contrivan Did you ever walk along a 
picket fence, trying to count the separate 
staves as they went by? In spite of your 
best efforts at concentrating, didn’t your 
mind presently wander? Didn't the whole 
thing finally become a big muddle? Do 
you wonder, then, that the engineer, work- 
ing under the strain that he works under, 
sometimes misses his count of the signals as 
they go by, forgetting whether the last one 
read “Danger” or not? 

How to eliminate the human element it 
train operation is one of the really big 
propositions before the railroads today. 

Some years ago the New York, New 
Haven and Hartford Railway offered a 
¢ of $10,000 for an automatic stop which 
would meet all the rigorous conditions 
imposed—something which would not be 
affected by sleet, snow and cold, which 
would not require expensive changes in 
standard equipment, and which 
would not fail oftener than once in 
a million times, which is about the 
record made’ by the electro- 
pneumatic signals in the New 
York subway. It was also pointed 
out that special regard should be 
paid to traffic conditions on steam 
railways and to the fact that any 
automatic control system must be 
capable of application to high and 
low speed passenger trains as well 
as to freight trains. 

A host of inventors have applied 


~ DISTANT 
‘SIGNAL 


| Engineer Forget 


Anew automatic train stop which 
promises to prevent disaster 
should signals be disregarded 


themselves to the problem. No less 
than fifteen hundred and seventy- 
four plans for automatic train stops 
were offered to the railway company 
as the result of this prize offer, The 
inventors all aim to establish an 
arrangement such that if the engi- 
neer does forget or overlook a signal, 
his train will be brought to a stop 
automatically. 

‘The trouble occurs when an engi- 
neer runs by a home signal and 
into the next block in which a train may 
already be standing, or a bridge washed 
out, or other trouble manifesting itself. 
He runs into the train, or off the embank- 
ment into the river. The whole system 
was designed to prevent this wreck, yet it 
was powerless to do so because the engineer 
overlooked or didn’t mind the signal set at 
danger. If the signal's mandates could be 
enforced, whether the engineer paid atten- 
tion to them or not, the much-to-be 
desired system would be attained. This 
brings us to the reason why inventors are 
endeavoring to produce automatic train 
stops. Present-day railroading is like the 
country would be were there plenty of laws 
but no police and courts to enforce them. 
There are many rules and regulations in 
train operation, and signals to point the 
way, but there is no means of enforcing 
them. Nor will there be, unless the new 
train stops prove to be all that present-day 
inventors hope for them. 

All train stops operate on much the same 
principle. They all seek to set the brakes 
of an advancing train, should the signal 

read “Danger. et the brakes 
on any train it i: necessary to 
open a certain valve connected 
with the air system on the engine 
or underneath a car. The auto- 
matic stops, asa rule, all aim to get 
at this valve when the train is in 
danger and open it. The practical 
method of doing this is hard to 
work out, and constitutes the 
barrier which has prevented practi- 
cal train stops from being invented 
and put into operation long ago. 
To stimulate inventors to devise 


Home 
Signal 


Track 


Distant 
Signal 


Train 


Jatter, due’ to ‘smoke, 
fog, Gr an obstruction 


Engineer weer that, the 
distant. signal is down 
nd knows that the 
Thome signal is also clear, 
He therefore goes alead 


train’ seeks ‘to enter 


T. 
is 


Something in _wrom 
The’ distant signal 

down gathowt the home 
Saal being correspond: 
Ingly lear, ‘This shows 
how a" bigck system 


designed to stop. the 
cer safely at home 
Siinal in much a ease 
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these much-needed contrivances, the Govern- 
ment has for several years maintained a corps of 
trained investigators who will go to almost any 
part of the country and test out free of charge 
any invention of the kind that gives promise of 
being worth while. Moreover they will make an 
authoritative report on its merits, if it proves 
worthy of attention. This corps has given much 
practical aid to inventors, and done much 
through suggestions to standardize and improve 
the inventions being put out. At present we are 
on the road to a practical train-stop. 

To illustrate the general train-stop situation 
specifically, we will show how one of the best 
train-stops operates. Let us take the type 
recently perfected by Jean F. Webb, Jr., of New 
York city. As the pictures on page 438 show, 
the apparatus is affixed to the buffer-beam at 
the front of the engine. Other inventors attach 
their stop to the tender, or even beneath the cab. 
Some have attempted to locate most of the 
apparatus along the roadway and have it struck 
by a projection on the engine as the latter goes 
by. This, however, seems to be a wrong plan in 
most cases, since the great force of such a broad- 
side impact may result in breaking the appa- 
ratus to pieces, 

The ramp principle Mr. Webb uses is begin- 
ning to be recognized as the most satisfactory out 
of the number of alternatives. As the engine and 
train approach a block signal, the shoe part of the 
apparatus runs up a short piece of inclined 
rail, or T-iron, say thirty feet long. This piece 
of inclined rail is called a “ramp.’’ As the shoe 
rides up over the ramp it opens the air valve on 


about one and enc 
quarter mile wide. 
Ailtracks are si 
tracks; the par 
lines represent rolls 
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Showing more compli 
‘ated ‘signals than the 
prceeding | Engineer 

‘whistled for  side~ 
track. Towerman. ac- 
cordingly “gave it to 
hi, at the same time 
Jowering the lower of 


dicates that everything 
is ready for the train to 
proceed to aide track 


< 


bur sidetrack is open 
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the train in the manner explained in the 
Should the block ahead be 
clear, electric current comes off of the ramp 


illustration. 


at the same time that the 
latter is causing the air 
valve to open. This 
current works the electro- 
magnet shown, and sets a 
catch or bolt so that the 
shoe in descending auto- 
matically closes the valve 
again, thus letting the 
train proceed unhindered. 
If the block ahead is not 
clear, there is no electric 
current at the ramp, the 
electromagnet _therefore 
can not set the bolt, and 
the result is that the shoe 
and its plunger descend 
off the ramp without 
closing the valve in the 
process. The latter 
therefore remains open 
where it has been pushed, 
the brakes become set, 
and the train comes to a 
halt. 

How the electric cur- 
rent gets into the ramp to 
‘perform this setting of 
the bolt feat is too long a 
story to tell here. The 
current comes from 
roadside battery which 
a part of, or at least under 
the control of, the regular 
block-signaling system 
and its signalarms. This 
establishes the needed co- 
operation between the 
signals and the auto- 
matic stop, and causes 
the stop to enforce the 
signal's mandates, which 
is the end desired. Be- 
sides opening the air 
valve at least momen- 
tarily at every ramp, 
whether it is needed or 
not, Mr. Webb's appa- 
ratus sounds a whistle in 
the cab at the same time, 
confirming the other indi 
cations. A governor also 
comes into action, pre- 
venting the engineer from 
going beyond a certain 
speed in a danger zone. 
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The Webb device. When the 
engine should stop, the shoe 
rides up an inclined rail and 
actuates the brake mechanism 


New Answers to the Query, “Why 
Does a Cat Have a Tail?” 


TH question having 
arisen, “Why does 
the cat have a tail?” the 
scientists seem willing to 
answer it with another 
question, “Hor 


is a valuable ornament. 
The cat without one is a 


sorry sight. But there 
are those who maintain 
that the tail serves the 
cat as a sort of gyroscope, 
balancing the body in 
leaping. This cannot be 
wholly true, for Manx 
cats get along very well 
without tails, and rabbits 
have no use for them at 
all. Yet both the Manx 
cats and rabbits do a lot 
of leaping. After all it 
looks as if the tail is 
only an ornament, unless 
it is a kind of safety 
valve for expression in 
exciting times. 

Of course there are in- 
stances where the tail 
serves some purpose 
other than that of art. 
The monkey finds his 
useful as a sort of fifth 
leg; the horse uses his 
as a fly-swatter, as does 
the lion; the crocodile 
uses his for swimming, 
as do the seal and the 
turtle and other aquatic 
creatures; and the rattle- 
snake uses his for warn- 
ing enemies. According 
to W. D. Matthews, of 
the American Museum of 
Natural History, the tail 
was a necessary organ 
for the aquatic and am- 
phibious ancestors from 
which the higher animals 
are descended. When 
they took to terrestrial 
life and to walking on all 
fours, the tail became 
more or less superfluous. 


A Parachute Life-Preserver for Aeronauts 


The instant the 
aviatoris thrown 
‘out of his nor- 


automatically 


VERY ship car- 

ries its cork- 

jackets for pas- 
sengers. Is there no 
life-preserver which the 
crew of an aircraft can 
don in an emergency? 
The parachute at once ~ 
suggests itself. Pre  “ 
arranged parachute 
leaps have often been 
made from airplanes. Conditions 
are different if the airplane is beyond 
‘control, owing to the quickness with 
which disaster overtakes one in the air. 
There is no time to think. Then there is 
the difficulty of getting clear of an over- 
turned machine which itself drops like a 
stone, The critical point is the automatic 
unfolding of the parachute in the air 
through the initial drop itself, which 
demands that it must be just slightly 
unfolded below so as to be ready to catch 
the air. 

Kaja P. Togstad, in inventing a para- 
chute that would remain efficient in an 
accident, has evidently realized these 
difficulties and taken a step in the right 
direction. He would throw a parachute 
automatically into the correct opening 
position by mechanical means. As the 
picture shows, he supplies his parachute 
with a central stick like an umbrella’s. 


It is ready for any emergency and 
acts automatically—says the inventor 


The stick doubles on itself 
in the middle, so that the 
whole contrivance can be 
carried on the aviator's 
back. A coiled spring 
automatically unfolds and 
straightens the stick the 
moment the aviator leaves 
his normal position in the 
machine. The device 
would, however, seem feasi- 
ble only if the parachute 
was no larger than an 
umbrella. Although so 
small a parachute would 
somewhat retard the 
fall, there would be 
scant comfort for the 
bereaved family in 
knowing that the avia- 
tor was picked up after 
a fall of nine thousand 
feet with only a broken 
neck and not with every 
bone shattered as usual. 
The place of this 
umbrella-like con- 
trivance might conceiy- 
ably be taken by a 
really efficient para- 
chute (of twenty-two 
feet minimum diame- 
ter) made of cloth and 
ropes so thin, yet strong, that it might be 
folded into a small enough bundle at the end 
of the stick which by the same mechanism, 
might be thrown instantly and automati- 
cally into the proper position to catch the 
air and open promptly. 

In use, the parachute device is fastened 
to a corset-like belt which the aviator dons 
when preparing to make his ascent. The 
swinging staff section is held down by 
means of lashings, which allow the wearer 
to walk about in the machine so long as 
the parachute is collapsed. After the, 
aviator takes his place in the seat of the 
airplane he releases the lashings so that 
the staff will be free to operate but will be 
held back against the seat and prevented 
from action unless the aviator is thrown out 
or moves suddenly from his seat. 
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Standardizing the Die-Sinker 


An automatic machine which can produce fifteen 
dies in the time formerly required to make one 


By Herbert 


HEN you have four hundred drop 
W forgers to keep busy and wish to 

turn out from 200,000 to 250,000 
forgings in the course of every twenty-four 
hours, you begin to take thought as to 
how you can save in the necessary opera- 
tions, Do any pieces require three different 
manipulations when two will answer? Are 
there any machines, or can any be invented 
to reduce hand work? 

One of the necessary details of making 
drop forgings, of course, is that of producing 
the dies. The pattern's the thing. It 
must be exactly right, cut to the one- 
thousandth part of an inch of the desired 
dimensions. In making rifles the 
dies must fit so closely together 
when the hammer comes 
down that the “flash"— 
in other words, the 
excess metal which 
spreads out around 
tl iz between 
the two dies, will be 
like paper for thin- 
ness. The thinner 
the flash, within 
reason, the greater 
the production from 
the trimming presses 
which later cut off 
the halo of metal. 

In a Bridgeport, 
Conn., plant a way 
has been worked out 
not only of standard- 
izing the process of 
making dies to serve as models, but_of 
adapting the principle used in copying 
statues and making jewelers’ dies by ma- 
chinery, to the sinking of larger dies. In 
the making of a standardized article, such 
as a bayonet, however, and where consider- 
able numbers of large dies are required, it 
has been demonstrated that it is practicable 
and economical to plan out in advance the 
different operations required in the making 
of a given die and specify them on a card 
of directions accompanying the block of 
metal from which the die is to be made. 
The outline of the desired die is drawn 
upon the coppered surface of the block 


can be made in 


By means of this machine one die 


man can supervise three machines 


F. Sherwood 


and the directions specify what cuts shall 
be made, and the exact depths which shall 
be given to them. The cutting tools that 
shall be used are also named. One work- 
man may not necessarily perform all of 
the work, Some of it may not require 
an expert's attention. 

The model completed, it is put into a 
machine which carries also an uncut block. 
This machine is equipped with two arms 
connected so that they will work like a 
pantograph. At the end of one of these 
arms is a pencil-like stylus of metal whose 
point, pressed against the model, follows 
every indentation in and out. To the 
other arm is attached 
another stylus, also 
about the diameter and 
shape of a carefull 
sharpened pencil. This 
one, made of very hard 
steel, revolves so rap- 
idly and smoothly that 
its cutting edges can- 
not be seen. As the 
upper stylus moves up 
and down across the 
face of the model in 

parallel vertical lines 

five one-thousandths 
eee of an inch apart, the 
SSNS) fast flying pencillike, 

stylus below follows 

suit across the uncut 
surface of the lower 
block. With the 
same undeviating 
evenness of speed that characterizes the 
movement of the earth around the sun, 
it engraves a reproduction of the model. 

Ordinarily, by the old methods it would 
require one man’s time for from thirty-six 
to forty hours to produce the die. By 
means of this machine, the same 4 
can be done in eight hours, and one man 
can supervise three machines. In this 
way fifteen dies can be produced by him 
in the same length of time which was 
formerly required for one. Owing to the 
more automatic character of the work, 
a less experienced man can be employed for 
this part of the operation at less cost. 


eight hours. One 
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An Easily Adjusted Ball-and-Socket 
Detector-Stand 

DETECTOR-STAND capable of es- 

pecially easy adjustment, on account 

of the ball-and-socket arrangement of the 

movable arm, is illustrated herewith. The 

ball was taken from a butt-hinge; a bind- 


The ball-and-socket joint makes an easily 
adjusted detector for wireless apparatus 


ing-post was re-threaded to fit the stud 
attached to the ball, as shown. The 
socket is made from spring brass, and holes 
slightly smaller than the ball are drilled 
very near the ends. A tension-screw is 
fitted to the socket, which is three-quarters 
of an inch long with a knurled nut for easy 
turning. 

The mineral holder is a U-shaped piece of 
quarter-inch brass rod flattened at the 
bottom. Near the end of one leg a hole is 
tapped with an 8/32 tap and an 8/32 thread 
is also tapped in the bottom of the clamp so 
that it may be fastened to the base. 

‘The base may be taken from an old spark- 
gap or cut out of fiber or hard rubber and 
drilled to suit. It should be about 2 in. by 
4in. The arm is made of }-in. brass rod 
3.in. long; threaded 8/32 at each end. A 
binding-post may be mounted on it to 
carry the ‘“‘cat-whisker’’ wire or mandolin- 
string, or nuts may be used on the arm 
end for clamping the same as a binding 
post.—Francis W. NUNENMACHER. 


Amateur 
Electrician 


Wand Wireless Operator 


A High Tension Audion Battery 
Made of Medicine Vials 
HEN using audion or similar tubes, a 
battery giving from 30 to 4o volts is 
Such a battery made up of 
light dry-cells is most convenient 


but costs as much or more than the tube 
itself. Dry-cells also have what is known 
as “'s .”" This means that they de- 


Jing idle (on the 
time, more or 
less, they will have lost their strength and 
their voltage and current will be near zero. 

As the high tension current consumed by 
the audion tube is extremely small, a bat- 
tery may be ma?> «1p of very small storage 
celis, when a direct or alternating lighting 
current is available for charging them. 
With alternating current, however, a suit- 
able rectifier must be used. The battery 
cells may consist of small medicine vials 
with strips of roughened lead for plates. 
Such a battery is shown in the illustration, 
mounted directly back of the panel holding 
the tube and voltage-regulating switch. 
The vials are conveniently mounted in a 
row between two wooden cleats so that they 
will not topple over. Small wires are led 
from the switchpoints and soldered to the 
tops of the lead strips. The lead strips 


| iui | 


Cells of battery made up of small medicine 
bottles with strips of lead for the plates 


should not reach to the bottom of the vials. 
A drop or two of light oil on top of the 
electrolyte will tend to prevent acid fumes 
from arising and tarnishing parts of the 
apparatus. When charging with 110-volt 
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alternating current, an aluminum plate 
rectifier must be used in series with the 
battery, together with a small lamp or other 
suitable resistance. The aluminum plate of 
the rectifier may consist of a small alumi- 


A type of rectifier used with the battery 
for charging it from an alternating current 


num wire with its point just dipping into 
the rectifier electrolyte. As the battery is 
small, the charging current must also be 
small, A gentle bubbling at the plates is 
sufficient. This battery does not hold its 
charge very long but it is a simple matter to 
charge it each time before use, as a double 
throw switch will change the current to the 
charging circuit or to the apparatus 
quickly-—R. V. WiLsoy. 


Wireless Signals Transmitted 
by Telephone 


HE diagram shows how I enabled my 
friend who had no wireless outfit to 
listen in on my 1 installed a one-wire 
telephone line between our homes, 

which are about 400 ft. apart. 

Much to my surprise this in- 
creased the strength of the signals. 

Tarnne Ue 


Wiring diagram of the telephone line show- 
ing its connection with the wireless set 


As an additional pleasure we were able to 
talk over the telephone while wireless mes- 
sages were coming in.—C. WILTSEE TUFTS. 
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An Effective Method for Recharging 
Dry Cells 

[AT I have found to be the most 

effective method for recharging dry 
cells consists in making over the construc- 
tion, of the cell and placing it into some 
container. Such a container may easily be 
made from a hollow tile such as is used in 
building construction. These tiles are cut 
to the height of a dry cell by a hammer and 
chisel. The tile i3 ren, 
then stood upright ae 
on a flat board and 
enough concrete is 
poured in to fill the 
bottom of the tile an 
inch deep. After 
the concrete has set, 
it is coated with a 
thin layer of melted 
paraffin which is 
then allowed to cool. 
The bottom of the 
dry cell is then knocked off and the inside 
compounds, with the exception of the 
sealing compound, are then taken out. A 
number of holes are then punched in the 
cell, and it with its carbon is then immersed 
in an “active” solution poured into the tile. 
This solution is made of sal ammoniac and 
soft or rain water in the proportion of 4 
oz. of sal ammoniac to I qt. of water. 
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Running Bell-Wires Through Walls 
with an Umbrella-Rib Bodkin 


N umbrella rib may be made to do 
excellent service in running electric 
beil-wires. Such a rib is not a great deal 
larger than the diameter of the bell-wire, 
consequently it 
can be run 
through a small 
hole. The wire 
is stripped of its 
covering for a 
short distance 
and threaded 
through the 
little loop near 
the end of the 
rib. The wire is 
then pressed snugly into the trough of the 
rib, which can be moved around. while 
searching for the opening without disturb- 
ing the wire. The ball on the end of the rib 
facilitates its easy passage through the 
opening—James M. Kan 


Umbrella rib 


Electric bell-wire inserted 
with umbrella-rib bodkin 


Fighting the Big Guns with Wireless 


Thrilling adventures of the airmen while 
signaling the range to the artillery gunners 


By Captain A. P. Corcoran, Late of the British Army 


The airman signals to the gunners the range necessary to make a hit, after secing where a shell has 


dropped and exploded at or near the enemy's lines. When a hit has been made he 


F you are interested in wireless, you have 
probably at one time or another tried to 
operate an instrument of your own. 

And to do so, you have probably repaired 
to the seclusion of your own room, well 
removed from outer disturbances. Even 
then you have probably found difficulty in 
getting signals. Perhaps a cat howled, or 
your sister put her inconsiderate head in at 
the door, and diverted your attention for a 
moment. You know how little it takes to 
upset the accuracy of an operator. 

And now, if you are to get an adequate 
idea of the task of the wireless man in this 
war you will have to try to put yourself for 
the moment in his place. You will have 
to imagine yourself not safely housed, but 
up six thousand feet in the air, with only a 
few pounds of wood and a few yards of 
canvas between you and a very certain 
death. You will have to imagine that all 
round you dozens of shrapnel shells are 
bursting, and that to right and left of you 
are enemy airplanes, hot on the trail of 
your car. Through the midst of this sea of 


les away 


peril you are piloting your ship, with one 
eye on the dangers immediately threatening 
you; another on the ground for the 
information you are seeking; and still a 
little attention centered on the tiny wireless 
set, without which all your work would be 
in vain. 
You have heard the airplane pictur- 
esquely described as the “eyes of the 
army.” That is a very accurate descrip- 
tion of the part it plays. It is through the 
airplane that the artillery gets an effective 
range on the enemy batteries, or locates the 
enemy ammunition dumps, or a light field 
battery, or convoys, etc. It is through the 
wireless set attached to the airplane that 
the firing is directed. Without the wireless, 
the airplane would be of little us 

‘There are various types of machines used 
in the war, but the two principal ones are 
the Hugh battleplane and the small Bristol 
biplane, the latter being used for scouting 


work alone. But no matter what the car, 
the wireless set is the same. It is the Wil- 
son set. 
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As you might imagine, the set is small 
and extremely light. It ‘comprises just a 
4-in. spark coil, a manipulating key, a small 
fixed oil condenser, contained in a steel box, 
and an aerial coil. This helix or aerial 
coil is not made of the usual copper tubing, 
bound on a wooden frame. It is made of 
several turns of soft flexible insulated wire 
.wound round a piece of wood and kept se- 
curely in place by two cross-pieces of wood. 

The lay-out of the appa- 
ratus is not 
necessarily §-———— 


uniform. Spork gop f—\ 
Usually the 
airmanshifts Coll 


sit to suit his 
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make, it is hard enough to breathe without 
wasting effort in trying to hear. Besides, 
even if the rush of air would permit you to 
collect your senses, there is still the 
propeller to be reckoned with. The noise 
of this close to the ear can be compared only 
with that of a forty-coach express train 
tearing at top speed through a tunnel. 

But suppose it were possible to perfect an 
instrument that could make itself heard 

against these handicaps, of what use 
would it be, 
when com- 
pleted? 
Under the 
circum- 
stances in 


own con- which the 
venience, but aS airman 
as a rule its rey fights, in- 
positionis Oil condenser structions 
this: The ~The operator's set comprises a four-inch spark coil, a manip. from the 
condenser lating key, and a small fixed oil condenser, all in a steel box earth are of 
and coil are nousetohim. 


placed under the seat; the aerial coil is 
made fast to the framework near the 


operator. The key is on a small wooden 
shelf fixed to the side of the and 
sometimes it is placed on a partition in 


front of it. 

In the case of the small scouting ma- 
chines, the aerial is fixed on the top of the 
wings and runs round the edge, while the 
lead-in wire is brought in from the center. 
Then the earth or ground wire hangs over 
the side of the plane to the same length and 
capacity as the aerial. In these cars, of 
course, the pilot and operator are identi 
Only one man goes up. 

In the big battleplanes, the aerial is in 
much the same position. It is fixed to the 
top of the top plane. But the ground 
is arranged differently from that on the 
scout machines. Here it is attached to the 
bottom of the bottom plane. In other 
words, there i is an upper and lower capacity, 
just as in the Lodge-Muirhead system. 

Now in these planes the operator is the 
observer. He sits in front of the pilot. 
But, in case he should be shot or in any way 
incapacitated, there is a manipulating key 
in the pilot's pit joined in parallel to that i in 
the observer's chair, so that either man is in 
a position to operate. 

There is, of course, no receivin; 
paratus. So far it has not been al 
necessary. For if you are traveling at the 
rate of 120 or 130 miles an hour, which is 
the speed many of these planes are able to 


He is the one man in the war who fights as 
an individual. Once he has left the earth 
with general orders as to the object of his 
flight, he takes advice and instruction from 
noone. The thoroughness of his work, the 
chances of his safety are matters left 
entirely to They depend solely on 
individual initiative. 

Let me take you with him on a trip, 
typical of one he might make any morning 
that is clear enough to let him see what is 
happening on earth. 


‘Aerial Coll 


The condenser and coil are placed under 
the seat and the key on a shelf near by 


The artillery has got the range roughly 
and set their sights accordingly. The air- 
man ascends, and is soon soaring over the 
enemy lines. Now he is in sight of the 
target. 

He ‘signals “G” back to the artillery. 
That means “Go! Commence firing.” 

They fire. In a couple of seconds there 
ascends a streak of smoke. To his eye it is 
no bigger than the puff of a cigarette, but it 
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tells him that the shots from his artillery 
are not reaching the target. 

“D 300, L 100,” he signals. That 
means, “Lower the range 300 yards and 
come 100 yards to the left.” 

A few more seconds, and there is another 
puff of white smoke. 
Again it is short of 
the target. 

“U 100, R 50," 
he signals; mean- 
ing, ‘Raise the 
range a hundred 
yards and shift it 
fifty to the right.” 

Again he waits, 
and this time he has 
his reward. Now 
the puff comes from exactly the right spot. 

“H," he signals back, repeating the letter 
several times. It means, “Hit.” 

The artillery have got the range. 

Sometimes they get it more casily than 
this. But often they take much longer. 
And the longer they take, of course, the 
more perilous for him. ‘For meantime, 
naturally, he himself has become a target. 
Shells from the anti-aircraft. guns have 
been exploding to right and left of him, but 
he manages to soar away from these. Then 
something worse looms up. The enemy 
airforce is preparing to meet him. They 
are leaving the ground. He knows they 
will soon be on him. Unless he hastil 
disappears from the scene there is soon in 
progress one of those great duels in the 
air—but that is another story. 


SD Aeriat con 


‘The aerial is made 
of copper tubing 


Down with the Old-Time School Bell! 
Supplant It With Wireless 


NE of the technical high schools in a 

large city has worked a new variation 
on that old-time institution—the public 
school bell. Time was when brassy- 
sounding bells used to adorn every school- 
house steeple in the land. In the larger 
cities these have retired in favor of a 
system of electric gongs, one in every room. 
This system is useful for calling classes 
during a day as well as for gathering the 
whole flock of pupils together at nine in the 
morning—this last being about the sole 
function the earlier steeple bells could 
perform. But this school in question goes 
a step farther than even the electric gongs, 
connected as the gongs are with networks 
of wires, annunciators, time-clocks and the 
like. It is done here by wireless. 
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The change came about.through the fact 
that the school long ago became too big 
for the original building, even though it was 
large and well equipped. Since then 
surplus classes have been held in such 
buildings in the neighborhood as could be 
secured. How to call and adjourn simul- 
taneously the successive classes throughout 
the day in all these buildings therefore 
became a problem. The principal sug- 
gested that it be done by wireless, and the 
school’s class in radio-telegraphy com- 
pleted the system, the essentials of which 
are shown in the diagram. 

The sending end of the system is unusual 
only in that a small rotary converter is used 
to convert direct current—the only supply 
available—to alternating, for the trans- 
former. Had alternating current been 
available this could have, of course, been 
hooked on at the same place as that of the 
converter, and 
worked as well. g 
a coherer made of metal filings in a small 
glass tube in the usual way. Interposed 
between the coherer and the bells, which do 
the calling of classes, is a pony relay of the 
kind often used on ordinary railroad 
telegraph circuits. The object in using a 
relay is that its high resistance takes less 
current than the bells would if connected 
directly to the coherer. When heavy 


currents go through a coherer they cause 
the filings to stick together permanently, or 
nearly so, rendering them hard or prac- 


Instruments in use by a technical high 
school for calling the classes by wireless 
tically impossible to decohere. The co- 
bans, as is evident from the diagram, is 

Jaced in close proximity totheclapperon one 
Ofthe bells. ‘Thusthe clapper automatically 
decoheres the coherer, doing away with any 
special apparatus for that purpose. 

A one-kilowatt transformer sends out a 
wave sufficiently powerful to operate co- 
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herers and call,bells of this type over a~ 
distance of several blocks, and of course 
over much longer ranges if the receiving 
apparatus be made carefully and adjusted 
with delicacy. Circuits of the simple type 
here used are likely to be very sensitive to 


Sending station 


Transformer 


‘Aerial support 
Be Insulators 


Aerial wires. 
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How to Make a Variable Condenser 
for Five Cents 
‘HIS condenser can be made at a cost of 


about five cents. First cut the plates 
out of cardboard, the thinner the better. 


Receiving station 


fe 


Secondary ‘Spark gap 


Ground 


Alternating current emitted he 
Rotary converter, 


MO volt direct 
current supply 


static during summer months, passing 
thunder showers causing the bells to ring 
more or less continually, the frequency of 
the rings of course depending on the 
number, fance, and strength of the 
lightning discharges causing the static. 
But in such an event the system auto- 
matically becomes a storm detector, and 
that pleases youthful investigators ail the 
more. Or, it affords an opportunity for 
experimenting with contrivances of one 
kind or another for doing away with the 
trouble caused by the static, and that in 
turn offers an alluring field for the exercise 
of ingenuity.—L. E. Daruinc. 


A Binder for Water Colors and a 
Wood Filler 


‘ASEIN is a good binder for water 
colors, but as it contains alkali it is not 
safe to use with certain chemical pigments. 
In this case glue, or any adhesive that is 
neutral, may be used. Casein is easily 
dissolved in ammonia, caustic soda, potash 
or carbonate of soda, but a more economical 
alkali is quicklime, which does very well 
when the material is to be used in making a 
wood filler. Roughly speaking, one quart 
of quicklime is sufficient for four parts of 
casein. 
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Simple Marconi 


Clapperon bell 
coherer st 


soheres, 


Two cells of 
battery 


Bell for calling class I! 
wo cell battery 


Ground connection 


The set-up of the apparatus and the connections as 
they were installed for calling the classes by wireless 


Then paste onto each sheet of cardboard a 
piece of tinfoil about 1/16 in. smaller all the 
way round, except at A on the rotary and 
B on the stationary plates, where the tin- 
foil should be continued out to the edge 
for a connection with lines. 

The tinfoil should be put on one side of 
the cardboard only, as the cardboard acts 
as the dielectric, as in Fig. 2. 

Washers can’ be used as separators. 


————— 
0 CANON 


ory 
‘The condenser plates are made of cardboard 
and tinfoil stuck together with shellac 
Five stationary and four rotary plates, 
six inches in diameter, using the so-called 
“shirt cardboard” as the dielectric, will 
have a capacity of approximately .0005 
microfarads.—RAyMOND Roor. 


Wireless Work 


in Wartime.—Iil. 


Learning the operating thoroughly and 
setting up a buzzer telegraph line 


By John L. Hogan, Jr. 


'N the increased demand for wireless 

operators which has been created by the 

conditions arising from the declaration 
of war, the idea seems to prevail that a 
competent and useful telegrapher can be 
trained in a course extending over a few 
weeks of time. Nothing can be further from 
the truth. The beginners, who are now 
taking up radio telegraphy for the first 
time, will have many months of study to 


carry through before they will be really 


ls: a 


competent. — Until 
they have become 
thoroughly familiar 
with the code and 


prepared it is unwise to place them in 
responsible positions. It is also unwise for 
the students to attempt to speed up their 
courses of training by extreme abridgment, 
in an attempt to learn “only the funda- 
mentals.” Thoroughness should be the 
watchword of every beginner; a little time 
spent in study of the important details will 
be more than repaid by the greater progress 
which will result as soon as the practical 
work is begun. 

This series of articles, which was begun 
in the August e 
a the Poputar 


the basic principles 
of radio telegraphy 
they will not be de- 
pendable; without 
dependability the 
radio operator is 
not only valueless 
but dangerous. It 
cannot be too 
strongly urged that 
the training of a 
radio telegraph 
must be unis. and thorough and that it 
is utter folly to attempt to cover so exten- 
sive a subject so rapidly as to make its 
complete absorption an impossibility. 


The Study of Radio Operating 


Although the several branches of radio 
telegraphy involve a good deal of study, the 
work of learning it is probably one of the 
most interesting occupations that a personof 
scientific inclinations can find. There is a 
good future for well trained radio operators, 
both in wartime and in the days of peace. 
The number needed because of the present 
crisis is larger than normal, and more will be 
required from month to month. The 
trained operators who are now available 
will take care of the immediate needs, and 
those who are at present studying in the 
various telegraph and radio schools through- 
out the country will be utilized in the near 
future. The newest students will have 
their opportunities as soon as they secure 
their training, but until they are thoroughly 


A buzzer-set with its 


messages from one room or place to another in 
learning to operate a key in wireless 


Montuy, 
is de igned to point 
out methods of 
study of radio- 
telegraphy| which 
will result in thor- 
ough training in 
the shortest desir- 
able time. — Only 
the most elemen- 
tary knowledge of 
talemepts electricity has been 

assumed, but even 
the skilled radio experimenter is likely to 
find some points discussed which are 
unfamiliar to him. The first article took 
up the commencement of the study of 
the Morse code, as a preliminary to 
telegraphy itself.’ The simplest subdivi- 
sions of the Morse alphabet, for aiding in 
memorizing the dot-and-dash symbols, 
were explained, and a description of key 
and buzzer practice was given. soon as 
the student has learned to form the first 
three groups of letters correctly, as set 
forth last month, he should commence 
signaling practice with a companion who 
has pri to about the same point in 
the study of telegraphy. 


Setting Up a Buzzer Telegraph Line 
The first step in communication is to se‘ 
up a buzzer telegraph line between two 
points which are so far apart that the 
telegraph itself is the only means of com- 
munication. If you put one end of the linc 
in one room, and the other close by in 


ean 
connections for sending 


oa 
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another part of tre nouse, there will always 
be the temptation to call from one “‘sta- 
tion” to the other and to make corrections 
in that way instead of depending strictly 
upon the Morse signals. Only by relying 
upon the line and Morse signals exclusively 
can the best practice be had. 

An excellent system of connections for a 
practice line is shown in Fig. 5. For each 
station there are needed a buzzer, dry cells, 
telegraph key, and telephones. Almost 
any sort of buzzer or telephones will do, 
though it is better to get a buzzer which 
gives a high musical tone and to use tele- 
phones of the usual wireless type. The 
small buzzers which can be purchased from 
any electrical sup- 
plystore have fairly 
high tones and are 
very good. There 
are special “wire- 
less" test buzzers 
made, which have 
three connection 
points and which 
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receivers in series between terminals 1 and 3, 
of the buzzer, If the adjustments and 
wiring are correct the buzzer will operate 
whenever the key is pressed, and the tone of 
the buzzer will be reproduced loudly in the 
telephone receivers. If the tone is so loud 
that it becomes annoying, a resistance of 
several hundred ohms may be connected 
across the telephones as shown in the left 
hand station of Fig. 5. If this resistance is 
variable, as it is in a potentiometer used 
with radio receivers, the loudness of the 
sound in the telephone may be made any- 
thing desired by adjusting the resistance so 
that any chosen portion of the line current 
will be shunted around the winding in the 
“by-pass” circuit. 

Assuming that 
both stations have 
been set up and 
adjusted to operate 
properly, it is only 
necessary to con- 
nect the outer ter- 
minals of the two 


are designed to give 
a very high and 
clear tone of about 
the same sound as that produced by a 
modern radio-telegraph station. This 
the best type to buy. The preferred tele- 
phones are of high resistance {about 2000 
ohms total) and consist of two “watch- 
case” earpieces mounted upon a headband 
which automatically holds them in place 
and so leaves both hands of the operator 
free for sending, writing out the message 
being received, or adjusting his apparatus 
An advantage of buying both the buzzer 
and the telephone of the sorts used in 
regular wireless telegraph work is that both 
may be used later on when radio-telegraphy 
itself is taken up. 


Wiring the Two Stations 


The diagram, Fig. 5, shows how the two 
buzzer telegraph stations are to be con- 
nected. First the dry cells and the key are 
connected in series across the two ordinary 
terminals of the buzzer, marked 1 and 2 in 
the figure. Then the binding post 1 is con- 
nected to earth, and a wire is attached to 
the contact post near the buzzer armature, 
marked 3 in the figure. This wire is con- 
nected with one terminal of the telephones. 
To make sure that everything is in good 
shape at either station, the remaining 
terminal of the telephone may be con- 
nected with the ground, so placing the 


In answering a call at the other station ac- 
Knowledgment of the call is sent in return 


telephones by 
means of a line 
wire. = This line 
wire may be of almost any kind since it 
ries very little current. Any copper 
wire may be strung from one station to the 
other; it need not be larger than No. 30, 
and does not require careful insulation 
unless the distance is large. When the two 
stations are set up completely, as in Fig. 5, 
pressure of cither key should result ina 
corresponding clear signal tone in both 
telephones. If it does not work out in this 
way, go over the circuits in detail and be 
sure that they are correctly connected and 
sufficiently well insulated. The earth or 
ground connection may be made by wrap- 
ping a bare wire around a scraped water or 
gas pipe, or a steam radiator. For con- 
venience the ground lines may be discarded 
and a second line run between posts 3 of the 
two buzzers. 

‘The diagram shows the variable shunting 
resistance at only the left-hand station; 
obviously the same plan may be used at 
both ends if the signals are too loud. The 
incoming signals are likely to be somewhat 
weaker than those made by the buzzer at 
the home station when sending, but if the 
line wire is of sufficient size and well enough 
insulated this difference in intensity should 
cause no trouble. Under some particularly 
poor conditions it may be found necessary 
to shunt the telephones while sending and 
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to use them directly in the circuit (or 
shunted by an extremely high resistance) 
while receiving. 


How the Call Signals Are Made 


In taking up code practice over such a 
telegraph line, the usual wireless methods of 
calling and signing should be followed. 
Since every radio telegraph station has 
certain identifying call-letters assigned to it 
by the Government, the two practice 
stations should select call letters. Let us 
suppose that the left-hand station chooses 
the call signal KSW and the right-hand 
station KUR; these groups of letters will 
designate the corresponding station and 
that one only. 

Having arranged the line and apparatus 
so that every pressure of the sending key at 
either station may be heard as a correspond- 
ing short or long buzz or tone in the tele- 
phones at the other, the sending of messages 
may be begun. The time for the first trial 
having been set, both students should be at 
their instruments, and listening to the 
telephones. Let us assume that it has 
been arranged that KUR, the right-hand 
station of Fig, 5, shall signal first. The 
operator there will follow the International 
calling method and first send the ‘‘atten- 
tion” signal, dash-dot-dash-dot-dash, two 
or three times as shown in a 
general signal which precedes transmission 
of radio messages, and is merely to catch the 
attention of the receiving operator. Hay- 
ing signaled attention, the call letters of the 
station desired are now formed three times 
in succession: KSW_KSW KSW, as is also 
shown in Fig. 6. This part of the call 
serves to notify the operator at KSW that 
he is wanted by some other station. The 
next part of the call is the French word 
“de,” meaning from, which is immediately 
followed by the thrice repeated call letters 
of the sending station: KUR KUR KUR. 
At the close of tl signature, which 
indicates the name of the station from 
which the call is sent out, the operator 
makes the finish signal, dot-dash-dot-dash- 
dot and then signals the letter ‘“K.” 
These two characters used in this way 
mean: “I have finished sending and will 
listen immediately. Please reply.” 


Answering the Call Signal 


The operator at the other station, upon 
hearing this call, realizes that KUR desires 
to open communication with him. There- 
fore he sends an acknowledgment of the call 
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signal and an invitation to transmit, in 
accordance with Fig. 7. This consists of 
the attention signal sent twice or three 
times, the signal letters of the calling 
station (KUR) sent three times, the word 
“de” (from), his own signal letters (KSW) 
three times, “K" several times (meaning 
“go ahead"), and the finish signal. The 
first operator, at KUR, then knows that the 
second station KSW is ready to receive the 
messages to be sent, and proceeds to 
transmit them. In the course of a message 
the sending operator occasionally makes a 
mistake; noting this, he at once stops 


| 


tts 
szste: SEER ee 
The usual wireless method of calling and 
signaling should be taken up in code practice 


sits: 


sending and signals a question mark dot- 
dot-dash-dash-dot-dot, then repeats the 
previous word correctly and continues with 
his message. If a receiving operator fails 
to receive the entire message correctly, in 
his following period of sending he requests a 
repetition of the words missed. This is 
usually done by sending the last word 
received correctly and following it by 
several question marks (dot-dot-dash-dash- 
dot-dot) and the next word correctly 
received. If the receiving operator gets 
correctly everything sent to him, he signals 
“R" (meaning “Received Correctly”) sev- 
eral times at the beginning of his next 
period of transmission. Thus complete 
conversations are carried on and acknowl- 
edged or corrected. The detailed form of 
sending commercial messages is somewhat 
more complicated, but the simpler method 
just outlined will prove ample for practice 
work. 

The practice messages should at first be 
made up of words including only the letters 
of the first three groups of Fig. 2, in last 
month's article. As soon as all of these 
letters are perfectly familiar and easily 
recognized when their Morse sounds are 
heard, the remainder of the alphabet may 
be memorized and worked into the code 
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and message practice, sending the words 
most used in army practice first, then others 
later as the operator becomes more pro- 
ficient. 


Careful- Sending Is Essential 


In sending, strive always to make care- 
fully and accurately timed dots, dashes and 
spaces. Give particular attention to the 
length of spaces between letters and 
between words, as explained last month. 
The receiving operator will not be able to 
write down your letters correctly unless you 
form them correctly, and without careful 
sending many serious errors may result. In 
calling, for example, be sure not to run the 

ignal letters together. Each time the 
sent, ‘pause for a word-space before 
repeating it; otherwise instead of hearing 
three well separated groups of letters 
(KSW KSW KSW) the receiving operator 
will get a jumble of nine letters (KSW 
KSWKSW) and will not be able to tell 
whether your call is KWS, WSK or SKW. 
Similarly, keep the “de” well separated 
from the call letters themselves, and the 
“Attention” and “Finish” signals sharp and 
distinct. Beware especially of making the 
“Attention” signal sound like KA, or the 
“Finish” signal like AR, by introducing an 
extra dot space that should not be there 
at all. 

When copying messages sent from an- 
other station, even in the very beginning of 
practice, wait till a single letter is com- 
pleted and then write down that letter in 
script. Never write out the dots and 
dashes themselves; the letters should be 
transmitted to you sufficiently slowly, and 
with enough space between each pair of 
them, for you to write out the letters them- 
selves. As you become more and more 
skilled you will find it possible to carry an 
entire word or several words in your mind 
before writing them down. To do this, 
however, requires much practice and an 
excellent familiarity with the Morse code. 

The two-station practice method de- 
scribed in this article, according to which 
two students progress together, is far better 
than studying for Morse reading by the use 
of an automatic sending machine alone. 
The ideal method, however, combines the 
two. In the next article some further 
points to be considered in operating will be 
explained, together with an arrangement 
for combining several stations and an 
automatic sender on a practice buzzer 
telegraph line. 
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Relieving the Strains on an Aerial 
Fastened to a Tree 


‘HE amateur who has his aerials sus- 
pended between a house and a tree 


HEAVY SPRING 


~ onton nore 
is often bothered by the breaking of 
the wires. This is usually caused 
by the tree swaying and pulling on 
the aerial. The sudden strain so 
exerted may be lessened by attach- 
ing a spring to the aerial rope as 
shown in the sketch. The spring stretches 
when the strain becomes greater than the 
wires will stand with safety. A check rope 
should be attached to the spring so that if 
the spring should accidently break the 
aerial will not fall—PauL L. KEATING. 


An Inexpensive and Quickly Made 
Detector 


ERE is a detector that can be built in 
half an hour. It is simple to make 

and easily adjusted. Upon a base 3}4 in, 
square, mount two spring connectors on 
top of small blocks at the sides of the base, 
as shown. The spring connectors may 
be taken from an old dry-cell. A piece of 
cat-whisker wire—mandolin E_ string—is 
soldered to a small rod which is inserted in 
the loop of one of the spring connectors. 
The end of the rod is threaded and provided 


A detector made of scrap material mounted 
‘on a wood base with wire connections beneath 


with a small insulating handle. The other 
spring connector holds a piece of No. 14 
copper wire, to which is soldered the cup 
of an old dry-cell—E. F. Jaspers. 
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Sustained Wave Telegraphy Between 
the United States and Germany 


EFORE 1913 there was no direct means 

‘of communication between Germany 
and the United States, except by submarine 
cables. The Allies cut these cables im- 
mediately war was declared. Between 
that time and our own break with Germany, 
communication was established by two of 
1 the most important 

pairs of wireless sta- 
tions ever known. 
And now that all 
active amateur and 


° 


Curve representing progressive values of the 
current generated by a radio alternator 


semi-professional work has been discon- 
tinued, this ought to be just the time for our 
friends to study the “workings” of these 
great stations. 

The quenched singing spark systems, 
which were used for almost all radio work 
at the time these stations were erected, 
were first tried at Sayville, but proved 
entirely too feeble for the distance that 
had now to be covered, about 4000 miles, 
The sustained-wave system was therefore 
installed at Sayville, and it was found 
to be reasonably successful. Exceedingly 
high frequency ‘sustained alternating cur- 
rents were used in all four stations. For 
generating these, the stations at Eilves 
(Germany) and Tuckerton (New Jersey) 
used the Goldschmidt “reflection” system, 
while those at Nauen (Germany) and 
Sayville (Long Island) used the Arco-Joly 
“multiplication” system. 

The secret of the success of sustained- 
wave telegraphy lies in the fact that high 
frequency alternating currents—that is, the 
currents which go through many changes 
in direction in a second—are better radi- 
ators of energy from the sending sta- 
tion, while they also enable the receiving 
instruments to respond more strongly. 
As an alternating current generator re- 
volves, the strength of the electromotive 
force it produces varies as shown in Fig. r. 
The strength of the electromotive force 
first increases until it reaches its maximum 
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as shown by AB. It then decreases and 
finally becomes negative, reaching a maxi- 
mum negative value CD. It then reduces 
to zero again and becomes positive in 
value once more. By greatly increasing 
the speed of the generator or by increasing 
its number of poles it is possible to increase 
greatly the number of times the electro- 
motive changes in direction per second, 
and in this way, to increase greatly the 
radiation efficiency of a station. However, 
due to the fact ‘that a machine cannot 
easily be made sufficiently strong in the 
one case and that the electrical efficiency 
may be too greatly reduced in the other 
case, this simple machine method was not 
used for these high power stations. The 
transformer methods of Geldschmidt or of 
Joly were therefore adopted, rather than 
the radio frequency dynamo ‘of Fessenden 
and Alexanderson, used so extensively be- 
fore the war. 

The Goldschmidt system depends on the 
phenomenon called “reflectio: That is, 
the currents set up in the rotating part of 
the alternator (the rotor) can be “reflected” 
back into the stationary part of an alterna- 
tor (the stator) so that the frequency of 
the original rotor current is increased to 
double the original. This can be made to 
e place by a suitable electrical connec- 
tion on the stator. Again, the induced 
current set up in this manner in the stator 
can be “reflected” back into the rotor. 
‘The frequency of this new current last set 
up will be increased to three times the 
original frequency. Finally, on reflecting 
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Goldschmidt “refiection” alternator for quad- 
rupling the frequency of the original current 


this once more into the stator, the resulting 
current frequency will be once more in- 
creased, and to four times the fundamental. 
This is the current that was used in the 
antenna. 
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Alternating current is supplied by the 
generator G to the stator S of the Gold- 
schmidt alternator through the choke-coils 
A and the interrupting key K, as shown 
in Fig. 2. As the alternator is revolved 
by an auxiliary motor, the current set up 
in the rotor R is made very large by 
connecting the circuit DEF to the rotor 
so that the impedance, that is, the apparent 
resistance, to the current is made very 
small and the current made correspondingly 


One of the two frequency-doubling trans- 
formers of the Arco-Joly sending system 


large. The current is then reflected back 
into the stator as explained before, and 
the new current of double the original fre- 
quency is also provided with the tuned 
electrical path CL so that the impedance 
for it is also very small. Reflecting the 
current again into the rotor gives an- 
other current of three times the original 
frequency. This too is provided with a 
circuit of very small impedance, which 
allows the current to become comparatively 
large. The last reflection takes place from 
the rotor to the stator and it is this current 
that was used in the antenna. To accom- 
plish this, the antenna was connected to I 
and the ground was connected to J, as 
shown in the diagram; the loading coil B 
and the condenser C having been adjusted 
until the antenna was tuned to agree with 
the last reflected frequency. 

In this manner, currents which have the 
high frequency of 60,000—or 60,000 cycles 
of changes in direction per second—were 
readily obtained. The alternator was 
driven at a speed of nearly 10,000 revolu- 
tions per minute. The best results were 
found to be obtained on reflecting the cur- 
rents four successive times. Theoretically, 
there is no limit to the number of times they 
may be reflected, but practically on reflect- 
ing them more than four times, the electrical 
and magnetic losses become excessive. 
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The Arco-Joly system uses a number of 
separate transformers so constructed that 
the frequency of the initial current is 
doubled every time it goes through a 
transformer. _ The construction of the 
separate transformers is as shown in Fig. 3. 
‘The transformer has two independent cores 
and an auxiliary circuit K, K’ supplying 
a direct current, which is sufficiently large 
nearly to saturate both of them magnetical- 
ly. The initial current is supplied to the 
primaries P and P’ of the transformers by 
the alternator G and the curve represent- 
ing its strength is an ordinary sine curve 
as shown by ABCD in Fig. 4. The 
capacity C and the inductance L are 
made of such values that the impedance 
of the circuit CLP’P is very small. This 
causes the current in that circuit to become 
correspondingly large. On account of the 
manner in which the auxiliary winding K 
is connected, as the initial current passes 
through the stage shown by AB in Fig. 4, 
the increased magnetization of core N 
amounts to practically nothing. This is 
because the core is already saturated by 
the auxiliary direct current and also because 
the winding of P is such as to make it tend 
to add to the already saturated flux. In 
N’, however, due to the fact that winding 
K’ is in the reversed direction to that of K 
the current in P’ tends to decrease the 
total flux in the core N’. This can readily 
be done, and as the flux diminishes in 
strength, the change 
in flux induces an 
electromotive force in 
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Curve showing how the first transformer 
makes the original current uni-directional 
the secondary winding S’. The result is 
the secondary current roughly represented 
by EF in Fig. 4. As the initial current 
reverses in direction, as shown by CD in the 
same illustration, it is evident that the 
phenomena in the core N and WN’ are 


Popular Science Monthly 


reversed also, that is A the flux in core Nis 
diminished and an electromotive force is 
induced in the secondary windings S, while 
the flux in core N’ remains practically the 
same and no E. M. F. is induced in the 
winding S’, Due now to the manner in 
which the secondaries are connected to- 
gether, the last induced E. M. F. produces a 
current through the secondary circuit in the 
same direction as that produced by the 
first E. M. F.,giving the current represented 
by GH. As this is repeated over and over 
again, many times in a second, the second- 
ary current obtained goes through twice 
as many cycles as the initial current and 
it is therefore of twice the frequency of 
the initial current. 

The new current is now led into an 
exactly similar transformer and its fre- 
quency is again doubled, giving a current 
which is now of a frequency four times 
that of the initial current. In the Arco- 
Joly system as used at Sayville, Long 
Island, the generator supplied a frequency 
of about 8,000 cycles per second, so that 
the frequency ot the current supplied to 
the antenna was 32,000, which corresponded 
toa 9,400 meter wavelength. The electrical 
and magnetic losses were kept down by 
making the cores of very thin iron sheets, 
which were insulated from each other, and 
by making the windings and connecting 
wires of separate strands, some 2,000 in 
number, two-hundredths of a millimeter in 
diameter, and each one insulated from the 
other, The power sent through the coils 
amounted to over a hundred horsepower, 
so that to keep them from burning up they 
were immersed in tanks of circulating oil. 
The generator itself was water cooled, 


Loading Coil in Series with the 
Secondary 


EN a low resistance detector is 

used, it is a good plan to tune the 
secondary circuit by using a comparatively 
small inductance coil and a large condenser, 
for then the current flow is at maximum and 
the voltage is quite low. For high resist- 
ance detectors the reverse is true. In- 
creased efficiency with such detectors as the 
audion can frequently be secured by 
inserting a loading coil in series with the 
secondary, and correspon 
the capacity of the tuning 
This applies the highest possible voltage to 
the grid. 
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Double Set of Receivers to 
Amuse Visitors 
‘HE amateur who is continually having 
visitors will find two sets of binding 
posts for the telephones very handy. 
These can be best placed one pair at each 


Two Pont 
‘wire 


To RECEWVER 


‘Two pairs of binding posts on each side 
of the receiving set for an extra telephone 


side of the receiving set. A two-point 
wood base switch, connected as shown in 
the illustration, will short-circuit either 
pair of telephones or leave both in cir- 
cuit.—Harry N. Buss. 


A High Voltage Lead-In 
Insulator Tube 


TH leading-in insulator described is 
cheap and effective, and will withstand 
the voltage of an ordinary 2 kw. trans- 
mitter. It is made from a hard rubber or 
composition telephone-receiver shell and 
two water-gage tubes. 

A 2 by 14-in. brass bolt is run through 
the cord-hole in the receiver-shell, after 
having soldered to its head some twenty 
strands of No. 20 or 22 copper wire, long 
enough to reach through the gage-glasses. 
The tubes are placed one over the other and 


Sealing wax’ 


Two water glass gages carrying a high 
voltage lead-in wire run through a wall 


the wires run through; then the glasses 
are cast into the receiver-shell with sealing 
wax. A hole is drilled through the wall and 
the tubes slipped through and fastened with 
friction-tape. The water glass tubes are 
long enough to receive the rubber part of a 
telephone receiver on the inside for ap- 
pearance—D. R. Simmons. 
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Making Your Window Tappers 
Tap Intermittently 


S a contrivance for attracting atten- 
tion to window displays, the electric 
window tapper has lost some of its former 
value, simply because 
people have become so 
used to its buzzing sound 
on the glass that they will 
not stop to look. The de- 
vice can be restored to ii 
former usefulness, how 
ever, by a very simple ex- 
pedient. Secure an or- 
dinary clock and around 
aspoke on one of its gear- 
wheels twist a piece of 
wire in such a way that 
the loose ends project out- 
ward from the face of the 
wheel and form a pin A, 
This pin can be made to engage two or 
more contact wires at every revolution of 
the wheel. Thus an automatic circuit 
breaker is formed. This circuit-breaker, 
when introduced into the wiring of the 
window tapper in the manner shown in*the 
illustration, will cause the tapper to buzz 
at intermittent, and to an observer going 
past the window, unexpected intervals. 
Two or more tappers, as the illustration 
shows, can be attached to the same circuit 
breaker, simply by mounting the corre- 
sponding number of contact wires in such 
position that the pin on the gearwheel can 
touch them in its revolving. The tappers, 
when placed in unexpected parts of the 
window, rarely fail to make a marked im- 
pression on a passer-by. As can be ob- 
served by studying the wiring, the pin on 
the gearwheel in revolving connects with 
first one of the contact wires, then the 
other. This causes the two tappers to buzz 
alternately, and for a short time only, in- 
stead of steadily, as is ordinarily the case. 
To a passer-by, the resulting sounds are as 
if a Hallowe'en “‘tick-tack” had suddenly 
gone off, and he stops to see what caused 
the commotion. By that time, however, 
the sound has ceased. But just as he is 
about to move on, the other tapper comes 
into action in some other quarter of the 
window with its own “tick-tack"—this 
due to the fact that the pin on the clock 
wheel has in the interval proceeded far 
enough to engage the other contact wire. 
‘Again the passer-by halts. In such manner 
the contrivance works all day long, focus- 
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Wiring diagram to an old clock for 
making an intermittent current 
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sing the attention of the passing crowds. 

In the drawing below the two contact 
wires B are shown mounted on the corner 
screws of the clock frame. To do this it is 
first necessary to envelop the heads of the 
screws and a small part of their length with 
short bits of rubber tub- 
ing. The contact wires 
are twisted tight to this 
rubber tubing, the latter 
thus insulating them from 
the screws. If the con- 
tact wires were not insu- 
lated in this way they 
would make direct con- 
nection through the clock 
frame to the wire at- 
tached to its bottom post 
and thus keep the tappers 
buzzing steadily—which 
is not desired. The only 
precaution necessary in 
erecting this apparatus is to see that the 
contact wires are insulated from the frame 
of the clock.—Lioyp E, Darina. 


A Vibrating Ticker Interrupter 
Made Out of a Buzzer 
BUZZER, modified as shown in the 
illustration, may be used as a “ticker” 
or “chopper” for receiving undamped wire- 
less waves, or as an independent interrupter 
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Two vibrators or buzzers may be combined 
to give a multiplied vibration frequency 


for small spark-coils. The instrument can 
be constructed from one or two ordinary 
buzzers (depending on the frequency re- 
quired). When it is to be used as an inter- 
rupter it should be fitted with large contacts 
and a suitable condenser.—WERNER STAAF. 


Dust Proofing the Priming Cup on 
Automobile Engines 


S motorists well know, the presence of 
small particles of grit and dust in the 

cylinders of an automobile motor causes 
much trouble. Unfortunately most prim- 
ing cups are the source of this trouble. 
They collect 
dust which is 
washed into the 
cylinder when 
priming the 
motor. Here- 
with is shown a 
cup designed to 
prevent such 
trouble. It 
consists of a brass body A threaded on the 
end so that it can be screwed into the cylin- 
der. Just below the small tapped hole in 
the body is a conical seat for the needle- 
valve C, which is made of steel. The upper 
end of the needle-valve is riveted into the 
cap B, which is knurled on the outside so as 
to present a good gripping surface. The 
needle-valve is seated by screwing down on 
the knurled cap.—W. Burr BENNETT. 


Cap for the cup 
with needle-valve 


Proper Care of Inner Tubes 
to Prevent Chafing 


F tire users better understood the con- 

struction of inner tubes, and factors 
which contribute to their wearing out, it 
would be easy to secure more and better 
service. Spare tubes should not be carried 
in the cardboard boxes furnished from the 
dealers’ shelves. There is much danger 
of their being chafed. Tube bags can be 
secured for this purpose. 

If the car is equipped with smaller tires 
on the front wheels than on the rear wheels, 
an extra tube should be secured for each 
size. The cross-sections of inner tubes are 
made a little smaller than the normal air 
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space inside of the cases. It is not advis- 
able to use a 44-in. tube in a 4-in. case. 
This usually wrinkles and creases the rub- 
ber, with bad results. Do not use a 4-in. 
tube in a 4}-in. case for any length of 
When this is done the rubber is 
stretched too much and the effect of heat 
and displacement of air in the tire quickly 
uses up the life of the tube. 

If put into usage for which it was not 
designed, the tube will not, as a usual 
thing, render efficient service. If it were 
practical to use one size of tube in another 
size of case, tire manufacturers could effect 
a big saving in equipment and furnish only 
a few sizes of tubes. 

Lubrication is most important to con- 
servation of the tube, but it is a matter 
that is given the least attention. Practically 
all manufacturers treat the inside of 
cases with a white solution to prevent 
tubes from sticking to the adhesive ‘‘fric- 
tion” of the fabric. A good lubricant, 
however, should also be used. 

Some tire users neglect dusting soap- 
stone inside of the case when changing a 
tube. Others use the soapstone so sparingly 
that it does but little, if any good, or they 
may use so much that it does more harm 
than good. If a quantity of it be dumped 
into the case it will collect at one point, 
and during the hot weather will heat up to 
such extent as to burn the rubber of the 
tube, making it thin, brittle and lifeless. 
This results ina honeycombed appearance. 
Soapstone is the iubricant most used for 
tires and is satisfactory, but not lasting. 
Therefore, a fresh supply should be put in 
the tires at least two or three times during 
the season. Powdered mica has proven a 
more durable lubricant than soapstone, and 
quite as effective as graphite, and is much 
more pleasant to handle. It should be 
dusted on the fabric all around the case 
and on the inner tube to cover every par- 
ticle of the surface. 
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Bath Water Supply System for an 
Army Camp 


EN the cold days of early winter 

set in the army boys on the Border 
began devising ways and means of heating 
In many camps differ 


water for the bath. 
ent devices were 
to be seen, but 
‘the one that ap- 
pealed to me 
most was a bar- 
rel used as a 
tank, with a coil 
of pipeconnected 
with it for a 
water heater, 
The barrel was 
placed on a table 
to make its lower 
end considerably 
above the fur- 
nace top. A pipe 
was led from 
the bottom of 
the barrel down to a tee joint, then horizon- 
tally to the end of the furnace, where 
another tee was used to make connections 
for the coil in the furnace fireplace. The 
opposite end of the pipe-coil was connected 
with the pipe system from the top end of a 
range boiler set on another small table to 
bring its lower end above the fireplace coil. 
The barrel supplied the water to the tank 
as it was drawn out through the faucet. The 
furnace in this case was the incinerator, 
which was kept burning at all times. Con- 
sequently there was hot water ready for 
shaving and washing, as long as the barrel 
was kept filled. This is a simple way of 
solving a hard problem and can be readily 
adapted for use in small camps—GEORGE 
M. PETERSEN. 


The Right Meaning of the 
Term Reaming 


VERY machinist knows what it is to be 

asked to “ream” out a hole a little 
larger,—“‘little’ varying from a_ few 
thousandths of an inch to }4 in. As a 
matter of fact the lay public knows very 
little about reaming. The truth is this: 
Holes for reaming are drilled from .003 to 
1/64 in. smaller than the final size. Thena 
reamer is used to bring the hole up to the 
exact size, round and true, which cannot be 
obtained with a drill alone. More than 
this amount cannot be taken out with any 


A range boiler and a barrel with pipe connections for heating 
water from an incinerator fire to supply hot water for baths 
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ordinary reamer for metal. Not only is 
this true, but the construction of a reamer 
prohibits it from even starting in a hole 
any smaller, as the end is only 1/64 in. 
smaller than the final size. 

Reamers do not cut oversize. Thus, if a 
hole is reamed to 34 in. and a shaft is 
tight in it, the 
opening cannot 
be enlarged a tri- 
fle, or ‘reamed 
out a little so 
that the shaft is 
loose.” Stock 
reamersaremade 
in sizes varying 
by sixteenths. 
Any size between 
must be made to 
order. Expansion 
reamers are not 
made in sizes un- 
der 34 in. The 
reason for this 
construction is 
to allow the teeth to be sharpened and “‘set 
out” again to the original size. They are 
seldom found in small shops and do not 
enter into the case in the every day re- 
quest to “ream it out a little.” 

Remember a hole can be enlarged not 
more than 1/64 in. by a reamer and not 
even that much unless the hole happens to 
be that 1/64-in. under a standard size in 
sixteenths, 


A Handy Method of Sending 
Small Coin by Mail 


JAS and handy method of inclosing 
small coins in letters, if you do not 
happen to have the regular coin 

holder at hand, is to use a piece of 
corrugated cardboard, such as 
may be found in discarded 
wrappings, egg-boxes, etc. 
Simply cut slit in one si 
thecorrugated board, 
push the coin in and 
press it down flat. 
Be sure to write 
on the outside of 
the cardboard, 
“Coin in here” 
or “Money in- 
side the card,” 
so that the re- 
ceiver can readily find the coin between 
the sides.—ALBERT B. WEGENER. 


Goin’ in here 
Corrugated boar 
Slitting a corrugated 
board to hold coin 


HE enjoyment of that ‘‘did it myself” 
feeling, quite as much as economic 
reasons, impels the automobile owner 

to paint or refinish his own car. The time- 

saving, ready-mixed preparations—full di- 

rections on each package—now in the 

market, will aid him greatly. By purchas- 
ing advertised materials, put up by reliable 
manufacturers, he can, if he follows the 

directions carefully, look forward to a 

satisfactory termination of the work. A 

few coats of material carefully put on and 

allowed to dry out thoroughly will look 
better and give better wear than a dozen 
coatings carelessly applied. 

If the car is in such bad shape that all 
the old coatings must be removed down to 
the wood or metal, procure a can of paint 
remover, and use as directed. After all 
the old coatings are removed, wash the car 
with gasoline to remove all traces of the 
paint remover, then smooth the surface 
with No. 0 sandpaper, and clean out all 
rust spots, cracks and depressions with 
emery or sandpaper. Dust off and apply 
the priming-coat and proceed as in re- 
finishing. 

Presuming that the car is to be finished 
in black, which is the safest, and at the 
present time the most popular, purchase 
the following materials: 


1—1 Ib, can of coach black-ground in Japan 
1—t Ib, can of white lead 

1 can of (black) color and varnish, mixed 
1 tube of oil color for lettering and striping 


1 quart of turpentine 

44 pint linseed ol 

4g pint Japan drier 

1 quart rubbing varnish 

1 quart finishing varnish 

14 Ib. ground pumice stone 

1 putty knife 

1 felt rubbing pad, made from old felt hat 

1 can patent crack filler 

44 Ib. whiting 

46 doz. sheets No. o sandpaper for rough work 
4 doz, sheets No. 00 sandpaper for fine work 
1—2}4in, flat brush for colo 


_ Painting the 
Automobile 


. lat brush for color 

«flat, chisel shape, varnish brush 
hisel shape, varnish brush 

hair stripers—fine 

1 camel's hair, or sable lettering brush, small 


The large brushes are for the board 
s, and the small brushes for the 
edges, moldings, etc. 

The whiting and Japan drier will be 
necessary to make hard putty, but unless 
the depressions are deep, use the patent 
crack-filler exclusively. 

‘Add enough black color to the putty so 
that it will match the gray color of the 
priming coat. Putty is made of whiting, 
raw linseed oil and Japan. A good putty 
can be made of dry white lead mixed in 
equal quantities of coach Japan and rubbing 
varnish, which is reduced with turpentine 
if necessary. Whiting is designated in the 
list of materials, but if the last mentioned 
recipe is used a small quantity of dry white 
lead can be used instead of whiting. 

Tell your dealer what you want the 
materials for. He may be able to give you 
able information regarding new 
preparations. 


Painting Room 

Select a clean, well lighted place in which 
to paint the car. A room that can be 
heated, if necessary, is best. Jack the car 
up on 4 strong boxes or trestles. Arrange 
them far enough away from the wheels to 
give you room to work on the inner sides 
of wheels. Do not remove the wheels as 
the bearings may drop out, and they are 
hard to replace. 

Wash off all the mud you can with a 
hose. Scrape off all greasy mud and grease, 
with a scraper or putty knife. Take a 
stiff brush, dip it in gasoline, and loosen up 
what remains in the crevices and on the 
surface. Clean out the brush and give a 
final scrubbing with clean gasoline to re- 
move all traces of grease and greasy mud. 
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A sponge saturated with clean gasoline will 
be handy in the work. 

For your priming coat, mix the white 
lead with turpentine, adding a little oil and 
Japan drier. Add ‘enough of the coach 
black to color it a-dark gray. Apply this 
evenly to the surface, dusting it off first, 
just before painting. 

When this coat is thoroughly dry, fill up 
the cracks and depressions with the crack 
filler, or putty, allowing the filler to project 
a trifle above the surface, as this permits 
the filling to be cut down level with the 
painted surface. Now smooth the surface 
all over carefully with No. 00 sandpaper. 
Some painters use the crack-filler mentioned 
as another coat painted all over the surface. 
Then it is smoothed with sandpaper. This 
is easily accomplished because of its hard 
drying qualities. 


Black Color Coat “ 


Mix up some of the 
flat-black with turpen- 
tine, adding a little oil to 
act as a binder. Do not 
add any Japan drier. 
Apply a smooth, 
even coat of 


HORIZONTAL STROKE 
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During the progress of the work you 
may notice that the surface is slightly 
unlevel here and there, but as coat after 
coat is applied and rubbed down, these 
places will gradually come up to the level, 
and when the finishing varnish is applied 
the surface will be smooth and glistening; 
that is, if the work has been done carefully 
and plenty of time given each coat to dry 
before resuming the work on it. 

Sandpapering 

Sandpapering must not be attempted if 
the surface is not thoroughly dry. The 
loosened material should fly off like dust 
during the operation. If it clings to the 
sandpaper in spots and cakes, the surface 
has not dried out. Give it a day or more 
to dry out before going at it again. The 
same advice holds good for the rubbing 
down with the 
pumice. No 
dust will fly, 
as the pad must 
be kept wet, but 
the surface 
should be just as 
hard as for sand- 
papering. Dur- 


this, and let it sa 


dry. 
After this, lay on a coat of black 
color and rubbing varnish mixed. 
Use the ready mixed article, rather 
than your own mixture of black 
coach color, rubbing varnish and 
a little turpentine. When the 
color and varnish coat is dry, rub 
it down even with pumice stone 
and felt pad. Do not use sand- 
paper, as the succeeding rubbin, 
are to be done with the pumice 


\ veancal\ \ 
\ Saat 


Fase ing the pumic- 
ing, wash off the surface with a wet 
sponge to remove the abraded ma- 
terial, as well as to see how the 
work is proceeding. 

Striping adds a distinctive ap- 
pearance to any car, but its applica- 
tion requires the skill, the accurate 
eye and steady hand of the expert. 
Poor striping is an irritant to the 
eye. The proper and only stripe 
on a pleasure car is a thin, hair-line 
4 or 3% in. away from the edges 


Methods of 4 
stone. Cent foldingbrush or moldings of doors and panets. 
Wet the felt pad, dip it in the for striping © This stripe should follow the lines 


pumice and shake off the surplus 
powder; then go over the work 

with an even circular motion on the large 
spaces, Rub in straight lines along the 
edges of the doors, panels and on the mold- 
ing. When the surface is cut down evenly, 
wash off the pumice, dry, and apply a coat 
of clear rubbing varnish. Let this dry and 
then rub down with pumice stone as before. 
Wash the surface thoroughly and when dry, 
put on the striping and letters. A carmine, 
or dark red stripe looks well on a black sur- 
face. The object of all this rubbing down 
is to secure a perfectly even surface before 
applying coat of finishing varnish. 


of the doors and panels. Some- 
times the curves of the mudguards, 
and those of the hood are also striped in 
the same way. All automobile wheels are 
not striped alike. Examine the striping 
on various wheels and follow the style that 
pleases you best. Actually, the stripe is a 
contour line—sectional or continuous. 

To stripe, take a clean, flat piece of glass 
or tin, place a small quantity of the tube 
color upon it and thin to working consis- 
tency with a little turpentine. Then take 
the striper and draw it through the color 
to load it. Draw it toward you several 
times on the clean surface of the glass or tin, 


so as to wipe off the excess color. In doing 
this you will notice just when there is 
enough color in the brush to make a stripe 
of even density. If the brush is too full, 
the stripe will thicken and spread at the 


iges. 

Take the brush between the thumb and 
forefinger, with the thumb uppermost. 
Now place the point of the brush on the 
exact spot where your stripe starts, and 
with the fingers resting lightly against 
some convenient parallel surface, draw the 
hand backward with a quick easy move- 
ment, to produce the stripe. The fingers 
act as a gage and a movable rest. Don't 
make the stripe in short, jerky sections, or 
it will look patchy. Make it in one, quick, 
uniform stroke, 

If there were no curves to be turned, the 
amateur striper might do a passable job 
with a fine sable, or camel’s hair brush and 
a straight edge, having a padded projection 
at each end of the straight edge to raise it 
off the surface of the car. But since the 
curves on an auto are numerous the striping 
had best be omitted, since faulty work will 
surely take all the shine off an otherwise 
well finished piece of painting. 


Lettering 

Put on the initial letters about 14 in. high, 
with the same tube color you have used in 
striping; or you can vary the color if you 
wish the letters to contrast more or less. 
The small-sized letters, like the }4-in. size, 
seem to be much preferred to those of 
greater height. 

Outlines of letters, or monograms may 
be transferred to the surface as follows: 

After having drawn or traced the letters, 
or monogram, on a clean sheet of paper, in 
the precise shape you wish them to appear 
‘on the door or panel, rub the reverse side of 
the sheet with a piece of chalk, dusting off 
the excess chalk. Place the paper on the 
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proper spot and holding it firmly, go over 
the lines of the letters, or monogram with a 
pencil point, or a pointed piece of wood. 
Upon removing the paper, the letters will 
be seen in white chalk lines wherever your 
pencil point has pressed upon the paper. 

Before transferring the letters, cut the 
paper to a convenient size so that it can be 
handled easily. Also draw two lines at 
right angles upon it for the purpose of 
centering on a chalk dot you have placed 
on the door, or panel. Be sure youshave 
gone carefully over all the lines of the 
letters before removing the paper. By 
holding the paper firmly in position, you 
can turn up the edges and see whether you 
have missed a line or a letter. Do not 
bother about cleaning off any chalk-marks 
until the letters are dry. These marks can 
be easily sponged off before varnishing. 

If you cannot turn neat curves in letter- 
ing, do not attempt letters of the curved 
type. Rule the letters up as though you 
were forming them with a pen and ruler. 
If you happen to draw an incorrect line 
cither in striping or lettering, wipe it out 
quickly with a lump of absorbent cotton 
slightly damped with turpentine. Dry 
with a clean piece of cotton, and be more 
painstaking in replacing the line or letter 
correctly. 

If the line be difficult to erase because of 
its being close to other lines, do not use 
the lump of cotton, for fear of blurring or 
smudging the correct lines. Take a piece 
of soft pine the length and thickness of a 
lead pencil. Whittle both its ends into 
pencil-like points, nicking them on their 
sides so as to raise a little of the wood. 
These nicks will prevent the cotton from 
slipping off. Wrap a clean piece of cotton 
around each end, forming each piece into 
a blunt, pencil-like point, Use one end of 
this eraser, dampened with turpentine for 
removing faulty lines or spots. Use the 
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A straight edge with padded ends is used for 
curveless letter for initials and erasers are made of nicked sticks 
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other end dry for finishing the erasure. Use 
a clean piece of cotton each time you have 
occasion to remove any paint. 

Varnish is not applied merely for the 
purpose of securing a highly polished 
surface, but also as a protection to the 
underlying coats of color. 

Have your paint shop clean before you 
start varnishing. Allow no open doors, or 
cracks to conduct a dust laden current of 
air against the 


Popular Science Monthly 


that has run or shows a tendency to gather 
thickly at the edges of the panels, etc. 
Never miss any spot, however small. If 
you do, you will just naturally try to patch 
it, (after the rest of the surface has set) and 
botch the whole job. 

In varnishing the wheels, be careful to 
keep the varnish from running down the 
spokes and settling thickly between them 
where they enter the hub, After varnishing 

the rim, spin the 


freshly varnished 
surface. 

Let the heat of 
the shop and that 
of the varnish be 
the same, say about 
70 degrees. Never 
have it cold. 

After having 
dusted off the car 
take the large var- 
nish brush (24 in.) 
and put the varnish 
on, but_ not too 
thick. Do not fill 
(oe brush so 

eavily that the var- 
nish will run down 
the handle while you 
are working. Just 
put enough paint on 
the brush to go over 
the space easily, and 
never work all the 
varnish out of the 
brush before taking up a fresh brushful. 

Do not tickle the surface with short 
strokes; but brush easily from one side to 
the other, and then up and down. This is 
called cross-brushing, and gives uniform 
depth to the coat, which ust what you 
want to secure. For all surfaces that can- 
not be conveniently coated with the big 
brush, use the 34-in. brush. Varnish the 
moldings or raised portions around the 
panels the same way in which they run; 
that is, follow their lines along or around 
the surfaces they enclose. You can run 
across them with the big brush, but always 
finish with the small brush in the way 
described. 

Always finish one section first, if possible. 
Take a door or a panel and complete it 
before going on to the next one. Pick out 
the small areas first and by the time you 
tackle a big stretch you will have more 
confidence to handle it. 

‘As you go along, take up any varnish 


Putting on the initials 


of 
in the center of the front automobile door 


wheel easily, holding 
the brush lightly 
against it to smooth 
out and join the laps 
on the rim. Finish 
the hub in the same 
manner. 

When the job 
looks right, surfaces 
evenly covered, no 
thick places at the 
edges, and all places 
coated, put your 
brush away and 
leave the car alone. 

Stand the hood 
cover on its edge so 
that the dropping . 
dust will not fall on 
it. Lay a board sup- 
ported on two tres- 
tles over the mud- 
guards for the same 
Purpose, or use an 
adjustable shield. 

Allow plenty of time for the last coat of 
varnish to dry. Let it stand for two or 
three days at least. When thoroughly dry, 
wash it with clean, cold water, dry with a 
soft chamois and the car is ready for use. 
You may possibly have some trouble in 
mixing your priming coat. Better mix it a 
day or two before you begin work. This 
will give you a chance to try it on the sur- 
face, for drying and hardening qualities. 
Don’t get it thick. It may need a little 
more Japan to harden it or turpentine to 
thin it out, but it will not require any 
additional oil. Keep it in a tightly topped 
can, and it will be all right when needed. 

Good coach putty should dry hard, and 
stand sandpapering without scaling or 
softening. One authority suggests a putty 
composed of 3 parts whiting and raw lin- 
seed oil mixed with 1 part white lead. A 
little Japan should be added to harden it. 
This putty must be stiff and well worked 
up. Another prescription calls for a mix- 


the owner's name 
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ture of dry white-lead mixed with varnish, 
Japan being added as a hardener. The 
safest plan is to buy all the materials ready 
mixed—if possible. 

Clean the paint brushes in gasoline and 
the varnish brushes in clean turpentine. 
Wash out with warm water and soap, and 
they will be in good shape no matter how 
long they are laid away. 


Fastening Nails So They May Be 
Quickly Withdrawn 


HEN nailing a box, such as a form for 
cement where it is necessary that the 
contents should not be marred or injured, 
ut under each nail-head a small piece of 
lath or other bit of wood. When removing 
the nails split away the small piece of wood 
and enough of the nail head will be exposed 
for easy drawing.—LinpDALL WILLIAMS. 


An Emergency Wire Stretcher for 
Repairing a Fence 


ATER turning the cows into a field I 
happened to find a broken place in 
the fence and I did not have the time to 
go for a stretcher at the other end of the 
farm. Finding a hickory stick in the 
wood pile I sawed off a piece about 3 ft. 
long for the handle. I could not take the 


time to prepare a fire for heating an iron 
so I flattened the end of a 14-in. bolt and 
drove it in one end of the stick, then 
beat the head to make it rough like teeth. 

Several inches from the end I fastened 
a short length of chain and a hook taken 
from a singletree. 


The hook was bent 


‘The bolt end of the homemade lever is placed 
on the post for stretching a fence wire 


so that the barbs on the wire could not 
slip through. 

When barbed wire becomes slack it can 
be tightened by catching it between the 
claws of a hammer and making a series of 
kinks. These kinks should not be too short 
to weaken the wire—J. L. PrvKsTon. 
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A Bubbling Drinking Fountain 
with Icing Reservoir 


T bubbling fountain shown in the 
justration was made by a workman 
in a large institution at a cost of $8.75 
for the material, to replace an expensive , 
one that had 
become use- 
less. The 
body is 
made square 
of heavy gal- 
vanized 
iron, There 
are two 
boxes of the 
size shown, 
thespace be- 
tween them 
being filled 
with pow- 
dered asbes- 
tos. An or- 
dinary bub- 
bling cup A 
Roxventer feck with! bob valve isons 
bling fountain attached — YAVE |S Co 


the upper part of the water reservoir B. 
The pipes, C and_D, are the ordinary 14 in, 
galvanized kind. The supply comes through 
the pipe D where it enters a 2-in. galvanized 
pipe B used for the reservoir. A key tap,is 
placed in the line D for regulating the flow. 
A waste pipe F is attached, as shown, to 
keep the cup C free from water. The cover 
G can be lifted and enough ice put in to last 
from 5 to 7 days, according to the quantity 

A small drip between the 
shown at H, while the waste to the 
hown at J, The tank is elevated 


sewer 
on four blocks for air to pass below it— 


Jans E. Nor 


A Hat Hook or Holder Made of a 
Lead Pencil 


F you can’t find ahook to hang your hat on 

and wish to furnish some amusement 
quickly take an ordinary pencil, find a 
smooth board surface, and place the pencil 
flatlyagainst the surface, holding it length- 
wise. Briskly rub it up and down for a 
few times and it will immediately adhere 
without any danger of falling off. A hat 
can be hung on it providing the headgear is 
not too heavy. The “impromptu hook” 
will remain in this position until removed. 
—CLaRENCE T. Hupparp. 
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A Tie for a Shoe Lace That 
Will Stay Tied 


T is not always the large things that 

annoy us most as a persistent vexation. 
By this is meant that when some important 
thing annoys us, we immediately set about 
correcting the trouble, but a small thing— 
too trifling to 
bother with— 
will worry us 
repeatedly and 
we give it no at- 
tention. A very 
good example of 
this petty an- 
noyance is shoe 
laces. Many 
times a day do 
we see people 
stop by the way- 
side and tie their 
shoe laces. Es- 
pecially is this 
true with new 
laces. 

One extra turn of the lace about the first 
loop made will produce a secure fastening 
even if not drawn absolutely tight. The 
ordinary bow-knot used to fasten shoe 
laces is shown in Fig. 1. The string A is 
given one turn about the string B at C, 
before the loop of string A is passed 
through, By making two wraps as shown 
2, at D, before passing the loop in 
string. "A through, a fastening is made that 
will not slip or shake loose. It is so simple 
that it is strange that you have never 
found it out before, but it does the trick 
and holds tightly —Gro. S. Brown. 


Keeping the Strands of a Rope End 
from Unraveling 
‘HE three strands of the rope are 


separated as shown at 4, then the 
strand marked 1 


is turned over , | 5 ae 2 
between 2 and 3, 

then 2 is turned i 

over on 1 and 

between the base a 8 © 


of t and 3, asin , 773 


Two turns in shoe lace 
tie will bold it tightly 


B. The end of ‘The stand 
the strand 3 is feowsebriney 


then run through 
the loop of 1 as in 
C and drawn up tightly as in D. The 
strands are then cut off close to the 
knot.—Tupor Jenks. 


> 


Popular Science Monthly 


Saving Chemicals by Machine 
Development of Film 


‘HE amateur who undertakes to de- 

velop his own moving picture films 
finds many difficulties, which, to say the 
least, are discouraging. The films are long 
and unwieldy unless wound on drums or 
racks, nor can they be handled after being 
wet. If the drum system is used the space 
required for operation is prohibitively large 
for most amateurs. If the tank process is 
used there must be at least three tanks, one 
each for the developing, fixing and washing 


g BELT PULLEY, 


Fit Ble 


M 
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: 
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DRIVE PULLEY 
‘COMPENSATING 


‘The upright and its attachments for driving 
moving picture film through the chemicals 


solutions; and the space necessary for their 
installations, as well as the cost of the 
tanks themselves, puts it beyond the 
reach of the amateur at home. 

In addition to the space required for the 
tank system, about 35 gal. of developer will 
be necessary to fill a tank that will handle 
200 ft. of film. At the present price of 
chemicals this would cost about $20, and as 
it deteriorates rapidly whether it is used or 
not the development is rather expensive for 
a single film. 

The experimental engineer for a moving 
picture concern in the west was forced by 
the limited size of his laboratory to install a 
developing, fixing, washing and  dryin; 
apparatus for moving picture films, whicl 
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is simple, efficient, inexpensive and small. 
A small commercial house could, in some 
cases, use the plan to advantage. The 
outfit can be placed on the wall of the dark 
in an unused corner. Made in 


room 


‘This method of development economizes in 
chemicals, as a very small quantity is required 


approximately the dimensions shown, which 
may be varied to suit the conditions, it will 
accommodate from 10 to 100 ft. of film and 
it will use less than 1 quart of developer per 
100 ft. of film. 

The film to be developed is wound around 
the rollers as if it were a belt, with the 
emulsion side out. The upper bracket 
carrying one of the multiple rollers is 
adjustable for different lengths of film, so 
that the single idler will serve to compensate 
for the slight variation in the film length 
during developing and drying. When ad- 
justed properly the ends of the film are 
spliced together, thus making a continuous 
belt,- The upper set of rollers consists of a 
flanged stick on a shaft equipped with a 
grooved pulley so arranged that it can be 
belted to a motor or, in the absence of a 
motor, to another wheel placed con- 
veniently and fixed in a way to enable the 
operator to run the apparatus by hand. 

‘The developing pan or tray is preferably 
an enameled baking pan which can be 
partially filled with either developer, water 
or hypo solution and raised underneath the 
bottom set of rollers so as to immerse the 
running film into the several liquids as 
desired. The film can be stopped and 
examined at any time and the solutions 
changed in a few moments, especially if the 


463 


operator has a pan for each solution. 
After development, fixing and washing, the 
film may be quickly dried by running it 
over the rollers while the air from a fan is 
turned on it, provided the room is free from 
is essential for all the work. 

In setting the apparatus for any length of 
film it can be marked on a scale for future 
use, or by the use of a tape line the device 
can be calibrated and marked so the 
rollers may be set at once and properly for 
any length of film. The entire apparatus 
should be painted with paraffin dissolved in 
gasoline to prevent the wood from wetting 
and swelling, and to prevent the absorption 
of fluids by the unprotected parts of the 
frame.—T. B. Lampert. 


A Driver to Turn Studs in 
Aluminum Castings 


ETAL workers who attempt to put 
studs into aluminum castings usually 
do the job with tools not intended for the 
work. A very handy tool may be made for 
this work, as shown in the illustration. It 
will be necessary to 
have a set of these 


tools, one for 
each size stud 
used. The stud 


is screwed into the 
tool as far as it is 
necessary; then the 
center piece is screwed 
down tight upon it to 
hold the stud in place. 
The stud may be 
driven tight into the 
casting and the center piece loosened; then 
the tool may be turned off from the stud 
with perfect ease, leaving the stud set. The 
shank of the tool is made of hexagon stock 
and the center piece of %%-in. round ma- 
chine steel —THERON L. WINCHIP, 


A driver to turn 
studs in aluminum 


A Lasting Paint for Covering a 
Heated Surface 


GOOD black, heat-resisting paint for 
the front of a locomotive, or other 
place subject to heat, can be made in the 
following manner: Shave 6 pounds of 
brown soap and melt it in water, then add 
more water to make it up to 12 gal. Mixin 
18 gal. of Japan oil, then stir in 80 Ib. of the 
best graphite. This will make about 35 
gal. of paint. Stir the mass well and apply 
the object is not too hot. 
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Keeping Vise Jaws Open with a 
Coil Spring 


VERY mechanic knows what it is to 
work with an old vise where the screw 

and nut are so badly worn that it becomes 
necessary to back the movable jaw farther 
than necessary when inserting the work. 
The trouble 
caused by this a 
back lash can be 
eliminated by f 
thespringshown 
in the illustra~ 
tion, The 
spring A is in- 
serted between 
the two jaws 
and kept in place by two plugs B, which are 
driven into holes drilled in the jaws. It is 
evident that, as the handle is turned back- 
ward, the movable jaw will follow because 
of the spring pressure, thus eliminating all 
loss of motion. There is only one objection 
to this; that is, it fills up the space between 
the jaws. When necessary the spring may 
be easily removed.—W. BURR BENNETT. 


Spring in vise jaws 
to hold them apart 


Making Large Fly Traps for 
Packing Houses 


ETTING rid of flies in packing houses 
is one of the problems which ras 
engaged the attention of the Bureau of 
Entomology in cooperation with the Bureau 
of Animal Industry of the Department of 
Agriculture. An extensive investigation 
of the various types 
of fly traps used at 
the establishments 
where Federal meat 
inspection is main- 
tained has been 
made. While there 
has been much varia- 
tion in the effective- 
ness of different 
types of traps, it has 
been found that the 
conical trap is most 
efficient. One type 
of mechanical trap 
has been found par- 
ticularly effective. 
This trap is 24 in. 
high, 18 in. in diameter with a cone 22 in. 
high, by 18 in. in diameter at the base. 
The frame is constructed of four hoops. 
Two of these hoops 18 in. in diameter are 


A cone within a cylin- 
der, both of screen wire 
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nailed together. They form the bottom 
of the frame and the other two the top. 
The top of the trap may be made of an 
ordinary barrel end, with the bevel edge 
trimmed off so that the head will fit closely 
in the hoops. A 10-in. square is cut out 
of the center of the top to form a door, 
the portions of the top being held together 
by t-in. strips placed around the opening 
1 in. from the edge, to form a jamb for the 
door. The door is a narrow frame covered 
with a screen well fitted to the trap. 
The top is then nailed to the upper 
hoops. The outer part of the trap is 
formed by fastening fine mesh galvanized 
screen wire to the outside of the hoops. 
Four light strips are tacked to the hoops 
on the outside of the trap to act as supports 
between top and bottom hoops, and the 


Laying out a pattern, with an ordinary car- 
penter’s square, for cutting the cone wire mesh 


ends are allowed to project at the bottom 
to form legs. The cone is cut from the 
screen wire and may be either sewed with 
wire or soldered where the edges meet. 
The top of the cone is cut off to give an 
opening 1 in. in diameter. The cone is 
then inserted in the trap and tacked to the 
hoop around the base. The fly trap is 
now complete. a 

In constructing the cone it is best to 
cut a pattern from a piece of heavy paper. 
An ordinary square is placed on the ma- 
terial from which the pattern is cut. A 
distance equal to the height of the cone 
is laid off on one leg of the square and a 
distance equal to one-half the diameter 
of the base of the cone is laid on the other 
leg. A line is then drawn between the 
two points A—B. In order to figure the 
distance around the base of a cone of any 
given diameter, multiply the diameter by 
3.1416, or 3 1/7. Cut out the pattern on 
the curved line from C to D and on the 
dotted lines from A to C and A to D. 
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Some Short Cuts to Hasten Work 
in Sign Painting 


rime actor's in getting out sign 

ga is speed. The expert who is 

not speedy is not in it. His work may not 
be perfect, but this is not so much con- 
sidered if he can hustle it out. There is 
great competition in this art, or business, 
and I have known of one of the finest and 
oldest established shops going under be- 


Fig. 1. 
‘one foot or more in height from original 


A scale sketch of letters to be made 


cause it could not attain the quick gait. 
Nor could it come down to doing such 
work as present day requirements demand. 

All this being true, it is surprising that 
so many will take the longest and most 
laborious way of doing certain kinds of 
sign work, that can be done in a far better 
way. Some think that the expert sign 
painter has merely to take a survey of the 
job before him and form in his mind’s eye 
the whole lay-out, without bothering with 
calculations or measurements. It is doubt- 
ful if any sign painter now living could do 
this. It is perfectly proper to train the eye 
for this work, for that will enable the work- 
man often to do certain work without 
taking time to measure or lay it off ac- 
curately. A large portion of sign work is 
done in this way. But he should not rely 
too much upon the eye alone. For certain 
large sign work, the “‘scale sketch” is the 
thing. It enables one to get all the letters 
right as to form and space; otherwise there 
would be some trouble at the end of a line, 


Fig. 2. Dividing Knee in which an enlarged 
layout made by measurement 


say, where letters would either have to be 
cramped or extended. 

Perhaps the most convenient scale is 
that of 1 in. to 1 ft, gi 
eighths of 1 in., thus representing 1 ft. or 
12 in. In Fig. 1 is shown a 12-in. letter 
in this scale. With this scale you get the 
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proper widths of both vertical and hori- 
zontal strokes, and this will be found a 
great advantage when the lettering is from 
2 to 5 ft. in height. 

The scale sketch is particularly useful 
when the sign work is high above the 
ground, and must be done from a scaffold 
or ladder; still more especially where the 
lettering takes a line so long that the swing 
stage must be moved once or more. Or 
when done from a ladder which must be 
moved several times. You simply take the 
sketch up with you, and set out the letters. 
Of course, the surface that is to be lettered 
must be measured and laid off in spaces 
the size the letters are to be when finished. 
Then it is simply a matter of reproducing 
the letters from the scale sketch to the 
wall. And with two or more copies, two or 
more painters can work on the letters, each 
with a certain part of the work todo. Or 
the workman may begin at the end, or in 
the middle, anywhere, sure that the work 
will be perfect. 

This laying out of a sign at an altitude 
may be done where possible by counting 
the rows of bricks, four to the foot, or if 
there are no bricks, the width of the sign 
can be had by measuring along the base 


Fig. 3. Large elliptical curves may’ be drawn 
by angular lines, then drawn in frechand 


of the building, this for making the scale 
sketch. The width may be laid off on the 
wall with the rule. 

The illustration Fig. 2 is not drawn to a 
scale, but is intended to show, by its 
dividing lines, how a man working from a 
ladder could set out and paint in the 
letters as he goes along, always measuring 
from the last upright on the sketch. Get 
the dimensions as previously suggested, 
from the ground, etc. The upright lines 
serve as a guide and the lettering is fancy, 
not standard. This is a very easy and 
quick method of lettering, and gives a 
good appearing sign, too. 

Large sweeps or elliptical curves are dif- 
ficult to form from ladder or stage. An 
easy way to form such sweeps, as they are 
called by the workmen, is shown in Fig. 3. 
The sketch explains itself very clearly. 


466 


First draw the angular lines, and then with 
chalk or charcoal draw the sweep freehand. 
The angular or straight lines serve as a 


guide. 
Another illustration (Fig. 4) is of the 


Fig. 4. A pair of wood dividers are used to 
make sweep after drawing the angular lines 


same method, but in this latter case the 
wooden dividers, which are very large and 
made for the sign painter's work, will 
usually be found sufficient for making the 
circular sweep, and if the sweep is to be 
elliptical, as it most alway it may be 
made freehand, with the compass lines as a 
guide. The compass would do_ only for 
small signs. In Fig. 4 the upright lines 
serve a useful purpose in dividing the 
sketch. 

Illustration Fig. 5 shows the use of 
flourish or ornament, sometimes a valuable 
addition to certain forms of lettering, and 
these may also be indicated on the scale 
sketch, getting the form true and just as 


(oe 


Fig. 5. An ornament added to a sign where 
it is necessary is laid out from a scale sketch 


it is to be when placed, enlarged, on the 
sign. The value of a beveled bristle fitch, 
used in connection with a beveled straight 
edge, is not appreciated as it should be for 
very large lettering work.—A. AsHmuND 
KELLEY. 


An Easy Method of Preparing 
Demar Varnish 


‘0 prepare demar varnish, place from 4 
to 10 Ib. of the gum in 1 gal. of turpen- 
tine, and allow it to dissolve. Agitating it 
in a churn is the best method. You may 
also use a mixture of turpentine and benzol, 
or carbon tetrachloride and benzine, for 
cutting the gum, but just the pure turpen- 
tine is commonly used. The amount of 
gum used per gallon determines the body or 
weight of the product. 
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Rubber Plugs in Handsaw Handle to 
Prevent Its Falling 


aEN placed against awall a handsaw 

has a tendency to slide sideways and 
fall, often injuring the teeth. This is 
because the handle horns which touch the 
wall are smooth 
and polished, 
thus offering no 
frictional _resist- 
ance. If these 
horns are pro- 
vided with soft 
rubber tips many 
a fall will be 
prevented. 

To accomplish 
this, drill a small 
4% or 3/32-in. 
hole about 3¢ in. 
deep in the side 
of the tip of each horn. Partly fill each 
hole with rubber cement or mucilage and 
insert a plug of soft rubber cut from an 
eraser. Set aside to dry. Have each plug 
project slightly, as shown. These rubber 
projections come in contact with the wall 
when the saw is leaned against it. This 
prevents the saw from falling down or 
sliding sideways. The same result may be 
obtained by winding an elastic band tightly 
around each horn.—Roy B. Snow. 


sliding away 
from a wall 


Using Ball of Soap to Recover 
Screw in Spigot 


N the type of spigot where the washer is 

secured by a screw the constant turning 
on and off frequently causes the washer to 
twist, carrying the screw 
with it. As a result the’ 
screw finally falls into the 
bottom of the spigot, from 
whence it is extremely 
difficult to_re- 
move it. The 
usual method 
is to turn on 
the water and 
flow it out, but 
this is rather 
uncertain as 
well as inconvenient at times. I found by 
fastening a ball of soap on the end of a stick 
I could remove the screw easily by pushing 
the device down so that the screw would 
become imbedded in it. Nuts may be re- 
covered the same way.—JamEs M. Kane. 


Soap on stick end 
Picking up screw 


Sheet Metal Working Simply Explained 


IV.—Development of patterns for 
three-piece elbow with adaptations 


By Arthur F. Payne 
Assistant Professor Manual Arts Bradley Polytechnic Institute 


N interesting fact about the develop- 
ing of a pattern for an elbow is that 
one piece can be used for any piece of 

pipe shown in the drawing, and many more 
combinations are possible. 

The method used in developing this 
pattern is exactly the same as in the 
“Trench Periscope’ and two-piece elbow 
pattern in the June, 1917, issue, also for the 
“Scale Scoop” in the July, 1917, issue. It 
is the method known as the “parallel 
line,” which simply means that the pat- 
tern is developed by means of lines parallel 


the pipe. Third, step off the base line C-D 
equal in length to sixteen of the spaces 
marked off on the bottom view and number 
the points as in the drawing. This will 
give the length of the piece of tin required 
to make the pipe. The reason for number- 
ing two points one is that when the piece of 
tin is rolled up these points come together 
at the seam, making only one point. 
Project lines upward from these points on 
the base line as shown by the dotted lines in 
the drawing. Fourth, from the points on 
the bottom view B project lines upward 


The parallel line method is used for developing this pattern for an elbow, which is used throughout 
sheet metal working for laying out many patterns of a similar nature in round work for turns 


to each other. All cylindrical pipe prob- 
lems are developed by this method. If you 
will compare the problems in the issues 
mentioned you will see that this is a fact. 
The first step in developing such patterns 
is always to draw the front view A, of the 
elbow to exactly the dimensions you need. 
Second, draw the bottom view B and 
divide it into 16 equal points. Number 
these points starting No. 1 on the seam of 
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until they intersect the joint line (see 
dotted lines in the drawing). Fifth from 
the point where line No. 9 of the bottom 
view intersects the joint line E-F project a 
line at right angles until it crosses line 
No. 9 coming up from the base line C-D, 
make a cross where these number nine lines 
cross, as in the drawing. Do the same for 
line 10 and 8, 11 and 7 and so on around the 
bottom view. Sixth, you will now have a 
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series of crosses outlining the pattern for 
A, Connect these crosses into a freehand 
curve. Make the 3/16-in. allowance on 
each edge for lock seam and you have the 
complete pattern for A. 

Now comes the interesting part of this 
problem. The curve G- His the pattern for 
every joint shown on the drawing; this is so 
because every one of these joints are the 
same angle. To get the pattern for J take 
the distance F-J on the front view and set 
it off as F-J on the pattern. In the same 
way take the distance E-K on the front 
view and set it off as G-K and H-K on the 
pattern. Then lay out the curve G-H as 
K-K, and the pattern for J will be as 
shown in the drawing. 

For the pipe L on the front view, with the 
seam on top, we would use the pattern 
G-H-N-M. For the pipe O in the upper 
drawing, that part of the pattern for I 
marked K-J-F-G would give us one-half of 
the pattern for pipe O. For the pipes 
marked P we can use the same pattern 
curve but the top curve K- K would have to 
be drawn so that the low part J of the top 
curve would be opposite the low part G of 
the bottom curve. Similar adaptations 
would be necessary for the other pipes. 


Making Soldiers in Black and 
White on the Typewriter 


Y the use of a little ingenuity a sten- 
ographer, or any person who can 
operate a typewriter, may hammer out a 
whole regiment of soldiers on the type- 
writer, using the letters and 
punctuation marks found on 
all the standard machines. 
The accompanying sketch 
shows how lifelike the type- 
writer drawing is. The 
sign supplies the head, chest, 
and arms, a small “o” the 
body, a period the cap, a 
capital “W” the legs, a double 
quotation mark ("")' the feet, 
and the hyphen standing 
space. A colon provides two 
buttons for the coat, and the 
transverse line used in making 
fractions makes a remarkably lifelike gun. 
Best results are secured by making a whole 
rowatatime. If the typewriter is equipped 
with a double color ribbon, very pleasing 
effects can be produced by printing the char- 
acters in different colors; for instance, the 
cap and trousers red and the others black. 
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A Cigar Cutter Attachment for a 
Pocket-Knife 


make a handy and novel cigar cutter 
procure a bone or wood handle 
pocket-knife and with a round file 
make an arc of a circle cut in the 
handle about 34 in. from the hilt as 
shown at A. To trim the cigar 
open the blade of the knife and place 
the end of the 
cigar in the are, 
shut the blade 
quickly, and the 
deed is done. 
The notch does 
not harm the 
knife in any way—C. T. WANDRES. 


‘The cigar end is put in 
the notch for cutting 


Clothes-Hangers Used for Handles 
on Barrel Covers 


ARRELS used as containers for storing 
apples, potatoes, and the like are 
usually kept closed with a detachable cover. 
To handle such covers conveniently it is 
necessary to have some kind of a hand 


‘The small double hook screw hanger makes 


an excellent handle for a barrel cover 


grasp. A clothes-hanger will answer the 
purpose nicely. The kind illustrated has 
two hooks with a screw point in the center. 
It is quickly applied —H. Drose. 


KNOCK-DOWN canvas boat, 10 ft. 
in length, weighing complete less 
than 20 Ib., capable of carrying 300 

Ib. and which may be made easily by any 

young man, is illustrated in the accompany- 

ing drawings. The entire frame is made of 
either spruce or birch, the latter preferred, 
the material being in strips 34 in. thick and 

14 in. wide. The widest pieces are the 

seats and keel boards, all of which are 5 in. 

with a thickness of 34 in. 

The illustration does not show the canvas, 
as the manner of constructing the frame is 
the important thing to be considered. 
When made according to directions it will 
be found very rigid, even before the canvas 
is applied. The bulging shape of the keel 
and the midship section of the canoe have a 
wonderful stabilizing action on the craft 
when it is in motion. 

Two pieces of keel strips A are provided, 
each 6 ft, long from the center of one hole to 
the center of the other. To each end of the 
two parallel keel strips thus described is 
attached a keel extension strip B, each of 
which is 26 in. from hole to hole. Each 
hole in these strips is to be bored with a 
3%-in. bit, and bolts 214 in. long should be 
used. Suitable washers should be used 
behind each bolt-head or nut and properly 
sunk into the surface of the wood so the 
head and nut will fit evenly. 

Eleven keel boards, each 614 in. long, are 
ranged along the two parallel keel strips, the 
keel strips being spread apart in the middle 
so they measure 6 in. from outside to out- 
side. The keel boards C are then laid on 
evenly and nailed to the keel strips, thereby 
providing a suitable runway for the 
occupants of the canoe. 


A Knock:Down Canvas Boat 


The side, or gunwale strips D, are 6 ft. 
long, each end being cut off square on a 
vertical line, but on an angled line in a 


horizontal direction. To each end _ is 
fitted a side extension bar E, by means of a 
hinge, the opposite end having a hole 2414 
in. from the angled end. These extension 
bars are joined at their ends to the end of 
the keel extension. The three lapped ends 
are secured by a bolt. 

It is now necessary to join the keel 
portion with the gunwale frame. A span 
frame for each end of the canoe, and a pair 
of span frames provided with seats are 
placed midway between the end spans. 
The frame for the ends is made of a top 
cross-piece G, of material 84 in. thick and 2 
in. wide, which indicates the dimensions of 
all the parts of the span frames. Each cross- 
piece of the two end frames is 22 in. long, 
each end haying a cut-out portion 134 by 
34 in. in which the side pieces D rest. A 
fiole through the side piece and end of each 
cross-piece permits a pin to be driven in to 
hold the parts together until the canvas is 
applied. The fabric will prevent the pin 
from coming out. 

Two V-shaped pieces extend down from 
the ends of the cross-piece, the lower ends 
being held together by a short cross-piece. 
The ends of the V-pieces are cut so they 
span the keel strips, while the short cross- 
piece rests on the keel strips and thus 
serves as a support for the upper frame- 
work. The seats F are each 3014 in. long, 
and at each end is a cross-strip or cleat, 
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34 by 34 in. in size, nailed thereto. The 


two lower depending strips, arranged in 
V-shape, are secured together at their 
lower ends by a cross-strip which rests on 
the keel strips, in the manner described in 


teference to the end frames. Pins or 
screws may be used to hold the seat 
frames to the body of the canoe, but small 
bolts are preferable for this purpose. 

The entire framework, together with the 
canvas and oars, can be knocked down and 
folded in a space 6 ft. long, 1 ft. wide and 
6 in. thick, and can easily be shouldered and 
carried by a boy. The end extension 
pieces B, swing down and rest between the 
keel strips A. The hinges on the side bars 
D, provide a means for swinging the end 
pieces alongside the bars for packing 
purposes. 


The Cause and Prevention of Rim 
Cuts on Tires 


FROTECTION from rim cutting is not 

afforded by any particular type of tire 
but depends rather upon the design, quality 
and usage. No good tire of standard type 
will be cut by any standard rim, if properly 
used. On the other hand, any type of tire 
will be injured if subjected to abuse. 
Under-inflation, dented and irregular rims, 


excessive loads, tire fillers and stiff reliners | 


are the common causes for cutting and 
breaking above beads. The flanges of a 
rim may be battered down and roughened 
as a result of a tire being used deflated for a 
considerable distance. When another tire 
is applied it is sure to cut above the beads. 

Tires carrying heavier loads than those 
for which they are designed may break at 
the beads where they are engaged by the 
clinchers of the rim. If rims become 
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rusted from water working in around the 
beads when the tires are run soft, or 
through neglected cuts in the tires, or from 
neglect to put proper fittings on the valve 
stem, the rust should be removed with 


NEEL EXTENSION 708 ENDS OF FRAME 


Detail of the parts for making the frame 
in the construction of the canvas canoe 


emery paper and the rims painted with a 
coat of aluminum, graphite and oil. 

It is not uncommon for tires to be 
applied to rims of wrong size through a 
mistake as to dimensions. Sometimes a 
36 by 414-in. tire is placed on a 36 by 4-in. 
tim. The diameter of this rim is ap- 
proximately 28 in. and the diameter of the 
beads of the tire approximately 27 in. for a 
quick detachable type, and approximately 
26 in, for the regular clincher type, there- 
fore it becomes necessary to stretch and 
strain the beads considerably. Again, the 
4%4-in. beads are not constructed to fit a 
4-in. rim, and will not engage properly in 
the clinchers. Good results cannot be 
secured when the beads are strained and 
crowded in this manner. 


Trick of Passing Cigarette Smoke 
Under Handkerchief 


pice an ordinary china saucer over 
an empty glass tumbler and cover the 
whole affair with a handkerchief. Place 
the bundle on a table. Light a cigarette 
and blow a few rings of smoke towards 
the hidden tumbler. Then make a few 
magical passes. Remove the handkerchief 
and saucer and the smoke will be found 
in the glass. 

To effect this you rub a few drops of 
hydrochloric acid on the inside of the glass 
and some ammonia on the saucer. The 
two fumes combined produce a vapor 
resembling cigarette smoke. 
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An Outboard Motor Made of 
Pipe and Fittings 


SERVICEABLE and satisfactory out- 
board motor for a rowboat can be con- 
structed from a second-hand motor-cycle 
engine and ordinary pipe and fittings. 
Either the one-cylinder or a “twin'’ motor 
can be used, the only difference being in the 
mounting, which can be worked out by an 
amateur mechanic. 

While the stern transoms of rowboats 
vary somewhat in size, the dimensions 
herein given will suffice for the average 
boat. Any increase or decrease in the 
length of the upright supporting the motor 
can be adjusted by varying the length of 
one of its sectional parts, as shown in the 
drawing. 

There are two essential parts to its con- 
struction; the 
motor and pro- 
peller frame and 
the supporting 
board. Sections 
A, B, and C are 
made of 14-in. 
pipe. The parts 
D and E are the 
same size cross 
tees while F is a 
14-in. coupling 
witha Yin 
threaded opening 
in the side at G. 
Thetotaldistance 
from the flange 
H to the bottom 
of E should be 
sufficient to im- 
merse the pro- 
peller-blade at 
least 3 in. under water, and the distance 
from G to the center of Z must be at least 
6 inches. 

The propeller I should be not over 10 in. 
in diameter and of shallow pitch, to allow 
for the usual high speed of motorcycle 
engines. This is connected with a tool 
steel shaft revolving in the proper bushings 
in EZ. The other end of the shaft carries a 
large sprocket wheel J. 

The rudder hanger K is made of 14-in 
piping by means of two straight pieces and 
an elbow. Fit the lower end with a tee to 
receive the bottom rudder-peg. A cor- 
responding piece of 14-in. pipe is threaded 
into G. 

Thread a small hole in one side of E and 


‘The parts in detail for making and attaching a motor- 
cycle engine to a rowboat for an outboard motor 
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fit with a thumbscrew, then bore a 14-in. 
hole about 2 in. under the flange on A and 
through the side of the pipe. 

The mounting of the motor must neces- 
sarily be left to the builder, as each of the 
varied types and makes of motors must be 
mounted in its own way. The semi- 
circular strap shown in the drawing can, 
however, be adapted to several different 
standard makes. In any case be sure that 
the small sprocket M is lined up with J 
and that the crankshaft is long enough and 
pinned, to accommodate a starting handle. 

The rudder N can be cut out of heavy 
galvanized sheet iron and riveted to the 
rudder rod O. This rod extends up as far 
as the base of the motor and is connected 
with the tiller by an elbow. The tiller is 
swung off at an angle so thatit turns 
either way to clear the motor and frame. 

Connect the 
two sprockets 
with a light 
motorcycle chain 
and cover well 
with heavy 
grease. 

Thesupporting 
board can be 
made of a piece 
of heavy oak 18 
in. long and 12 in. 
wide. Curve the 
top edge to con- 
form with the 
curve on the edge 
transom. 

Have a black- 
smith make two 
heavy iron brack- 
ets P and Q and 
fit the short ends 
with thumbscrews as shown. Bolt one 
bracket to each end of the board, counter- 
sinking the bolt-heads on the underside. 
The smaller brackets, R and S should be 
sufficiently heavy to hold the motor and 
frame by means of a steel pin passing 
through the holes in the ends of the 
brackets and the hole in the pipe A. 

Bend a short piece of I-in. pipe so that 
the curve will equal the arc made by 
swinging the suspended motor frame back 
and forth on the pin. Then secure the 
pipe to the board by means of a wide flange 
so it will travel through E. The motor can 
be held at any point along T by the thumb- 
screw, according to the pitch of the 
transom.—L. B. Ropsins. 
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Making and Using a Casting Rod 


I.—The kind of material, size 
and fittings for a casting rod 


By Stillman Taylor 


may be quickly fashioned from 

almost any pliable wood, but the 
construction of a nicely balanced and 
flexible casting rod requires careful work- 
manship. No special skill is required, and 
as only a few common tools are needed, any 
boy of average ingenuity will be able to 
make a first class one that even an expert 
can use with satisfaction and which will 
compare favorably with the better class 
rods sold in the stores. A rod of this kind 
is somewhat expensive to buy, but as labor 
and retail profit represent almost two- 
thirds of its actual cost, a really fine rod may 
be built by the amateur at a comparatively 
small cost. 


A ROUGH-AND-READY fishing pole 


Tools and Materials 


The tools required are: a 4 or 5-in. 
block plane, a 14-in. single-cut mill file, a 
thin fine-tooth saw, a steel cabinet scraper, 
a small oilstone to keep the plane iron 
sharp and a few sheets of No. 1 and o 
sandpaper, 

To obtain the proper taper to the rod, a 
calipering tool of some kind is essential, for 
this work cannot be done by eye or by 
measuring with an ordinary rule. 

As the hand-made split bamboo rod 

sses the greatest strength and elas- 
ticity with the least weight, it is regarded as 
the standard. But this material so. 
difficult to work, that only the more expert 
amateurs can succeed in making a first 
class rod of split bamboo. Different woods 
are used in rod making, but expert anglers 
prefer Bethabara, Greenheart, Dagama and 
Lancewood. Bethabara makes a fine rod, 
but it is hard to work; Greenheart is a fine 
material, but good quality stock is difficult 
to secure; Dagama possesses the strength 
and elasticity of the above, has a straighter 
grain, is free from knots, and does not warp 
readily, hence is the best for the amateur. 
Dagama stock in the square is easy to 
obtain at moderate cost. Lancewood is 
softer, full of small knots, and costs about 
the same as Dagama. 


Specifications for a Casting Rod 


Length 5 ft., weight about 614 oz. 
Handgrasp—cork. Rod tapered as fol- 
lows: Butt Joint 24 in, long, tapering from 
15/32-in. to 19/64 inch at ferrule; Tips 3 
ft. long, tapering from 17/64 ‘inch at 
ferrule to 7/64 in. at tip; sections can be 
made same length if desired but the longer 
tip type is much better in action and makes 
a stronger rod for the same weight. Ma- 
terial—Dagama in square. Butt 2 ft. 
long by 5 in. square. Tips 3 ft. long by 
% in. square. 


Mountings 


4 Shenton and belted ferrule, 17/64 in. with 
end center for each tip, 
with straight hood, #4-inch. 


aD, 
rapes, sthail end 15/32-in. 


1 

2 Ofiset angle casting tops, 3/3 (1 for each 
tip. 

4 Narrow casting guides, 14 in. (2 foreach tin) 

3 Doz, cork wi rashers, 1 diameter, ¥4- 
thiel 


Before commencing work, draw a dia- 
gram giving the actual taper the full length 
of the rod, as shown in Fig. 1, with the 
stations spaced at 6-in. In a piece of 
zinc or brass, cut or file a series of 
slots in one edge to ‘correspond to the 
diameters on the diagram, making the 
slots perfectly square, as in Fig. 2. With 
this gage check up the work. 
efore making an attempt to plane the 
stick, run the plane along it to find out 
which way the grain runs. Select one end 
for the butt of the rod, and drill a couple of 
small holes, about 14-in. from the ends, 
making the second hole at right angles to 
the first, as shown in Fig. 3. Drive a brad 
or small finishing nail in one end of the 
bench, and hook the stick over the head. 
This holds the stick firmly so that it will 
not slip about during the planing. 

Plane the stick on four sides, from end to 
end, until it is 14-in. square. Set the plane 
very fine, with the breaker-iron close to the 
edge of the plane-iron, and ground as 
sharp as possible. Draw cross lines on the 
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ends to find the center, and mark off the 
length of the hand-grasp. While a shorter 
grasp is sometimes preferred and used on 
tournament rods, the best length is a 
double-grasp measuring 12 in. overall, 
including the taper and butt cap. Plane 
the stick with the grain until it is evenly 
tapered in the square, planing from butt to 
joint, and check often with gage until the 
exact dimensions are obtained. 

The work of rounding up the stick is 
accomplished by using a length of common 
Yin. flooring with a groove in one edge. 
Plane the groove to roughly correspond 
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chased punched to any desired diameter, but 
it is a simple thing to punch them by taking 
a common brass ferrule 15/32-in. in 
diameter, sharpening the edge with a file. 
Fold several thicknesses of cloth over the 
end to make a pad for the hand, and rotate 
the cutter, back and forth, pressing down 
at the same time, to force the cutter 
through the cork. Do not hammer the 
cutter, for this will make a ragged hole. 
Corks of 1}¢-in. diameter and 14-in. thick 
are best, but the }4- or 5¢-in. thick corks 
obtainable from any druggist may be used. 

Cut the butt off square above the holes, 


‘ 


56 7890 


FERRULE 


Bo A 


OD MOUNTINGS CLOSED END. CENTRE 


Plan for the taper, gage and way of holding the rough wood for planing it to shape, together with 
‘the manner of cutting the handles from ordinary corks and the fittings for the entire rod 


with the taper of the rod. Nail or clamp 
the board with groove uppermost on the 
bench, and lay the stick in the groove. 
Plane off the four corners to make the s 
octagon in form, then take off these 
corners to make it sixteen-sided. Work 
very carefully, setting the plane very close 
and use the gage often to obtain the 
desired taper. 

The stick will now be almost round, and 
for the final rounding, make a scraper by 
filing grooves of different sizes in one cage 
of the steel cabinet scraper, shown in Fig. 4. 
As the bottom of the groove does the 
scraping, make it sharp by using a fine-cut 
file and hold it at right angles to the steel. 
With this little tool the edges are reduced 
to shape and sandpapering will make the 
rod smooth and free from hollow places. 

The hand-grasp is fashioned from solid 
cork-washers. These corks may be pur- 


brush on a 14-in. band of liquid glue, and 
force the cork down in place. Coat the 
upper face of this cork and another section 
of the butt with glue, and force the second 
cork down against the first. Proceed in 
this manner until the grasp is of the desired 
length, 424 in. being about right for the 
lower grasp. 

The reel-seat is now fitted over a soft 
wooden core. This core may be purchased 
for a few cents, bored to any desired 
diameter, or made from white-pine. Bore 
a 15/32-in. hole in a stick of pine, and plane 
down to fit. The butt end of the core 
should be cut off 14 in. shorter than the 
reel-eeat, at each end. As the ordinary 
reel-seat is rather long, cut it down to 4-in., 
reverse the hood and place it at the bottom 
end of the seat nearest the hand. When 
the core is a snug fit, give the upper 
surface of the cork and the butt it covers a 
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coat of glue, and push the core down into 
place. Coat the core with glue and push 
the reel-seat down over it, forcing the metal 
edge well into the cork to make a water- 
proof joint. 

The upper grasp is now formed on the 
butt above the reel-seat in the same 
manner as the lower grasp. Make this 
24% in. long. When all corks are glued in 
place, lay the rod aside for 24 hours to 
harden, before attempting to shape 

The cork may be turned in a lathe, or 
roughly shaped with a sharp knife—a sloyd 
knife is a handy tool for this work—and 
sandpapered to make it smooth. A swelled 
or oval grasp is the best, and the writer 
prefers to form a ring 14-in. from the reel- 
seat to make a rest for the forefinger when 
casting, thus doing away with the metal 
finger hook. This and many other points 
may be seen by referring to the cut shown 
in Fig. 5. 

To prevent the reel-seat and butt-cap 
from turning, a small hole is drilled in the 
hooded end of the reel. , and on the 
edge of the butt-cap, and a small brass pin 
is driven in. To avoid weakening the 
wood, drive the pin in a little way, and 
file off flush. 

The tip is planed and rounded in exactly 
the same manner as the butt-joint. The 
metal taper which finishes off the upper 
hand grasp, the ferrule, closed-end centers 
and casting tops, are first carefully fitted by 
filing down the wood. Use ferrule cement 
to hold it in place, first melting the cement 
and then smearing a little on the wood and 
in the tube. 

The final varnishing is done after the 
guides and whippings are in place, but a 
thin coat of varnish should be brushed 
and allowed to become thoroughly dry 
before the rod is whipped. This makes the 
wood waterproof beneath the whippings. 
Any good outside spar varnish may be 
used, or extra light coach varnish. 

Two guides are needed on a rod up to 
6 ft. in length, the first being affixed to the 
tip 7 in. from the closed-end center, and the 
second 15 in. from the first. No guide is 
required on the short butt-joint of a casting 
rod, as the line renders more smoothly 
without it. 

Smooth off the rough spots of the bases of 
the guides with a fine file, and affix roughly 
in place by a few turns of common thread 
around one half of the base. Common 
sewing silk in size “A” may be used, but 00 
size is better for small rods. This size can 
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only be obtained from a dealer in rod- 
making or fly-tying supplies. Red and 
green or red and yellow are the favored 
color combinations. 

Guides and whippings are put on with the 
invisible knot, shown in Fig. 6. A good 
way to wind the rod is to hold the spool of 
silk in one hand and rotate the rod with the 
other, letting the strands of silk coil closely 
against each other. A loop of waxed silk is 
inserted as shown, and through it the end of 
the whipping is carried beneath its coils to 
make a strong and invisible finish, Whip- 
pings may be wound on at any desired 
distance, but many narrow turns will make 
a neater appearance than wide bands of 
color. Red and green, red and black, with 
an occasional edging of yellow, always 
prove satisfactory. 

When all windings are on, coat with 
orange shellac dissolved in alcohol to make 
a medium thick varnish. Do not shellac 
the rod, and let the silk dry well before 
varnishing the rod. 

A camel's hair brush about }4-in, wide 
answers for this work. If varnishing is 
done outside, select a warm, sunny day, 
otherwise do the work in a warm room, free 
from dust. Warm the varnish by putting 
the can in a dish of hot water before using. 
It will now spread smoothly, and every bit 
of the wood should be touched. Hang up 
to dry by the tip, and allow at least three 
days before brushing on the second and 
final coat. If the rod is much used, it is a 
good plan to brush on a third coat later on 
in the season. 


An Emergency Burning Glass Made 
of Match Crystals 


SOMETIMES the need for a burning 
glass arises where one is not obtainable 
—for instance, in the woods to light a fire 
without matches. Two watch crystals, 
fitted together and filled with clear warm 
water, will prove very effective. Smear the 
edges with thick mud to keep the water 
from running out.—E. D. Rigs. 


The Trick of Burning a Lump 
of Sugar 
ArELY a match to an ordinary lump 
of sugar such as you find in little 
cubes for table use, and it will not burn. 
But, strange to say, if you cover the cube 


of sugar with cigar ashes and then apply a 
lighted match it will begin to burn. 


Military Marching for Beginners 


‘The fundamentals of military marching illustrated 
to show the correct positions of a soldier in line 


By Albert B. Wegner 


'N these stirring times it is important that 
boys of all ages and men of military age 
should at least know some of the funda- 

mentals of military tactics. There is 
nothing more fundamental than marching. 
Every group of boys or men who wish to 
march should send for the U. S. Infantry 
Regulations, price 35c, to the Super 
tendent of Documents, Government Print- 
ing Office, Washington, D, C. Unfortu- 
nately, this excellent guide is not illustrated 
and its detailed descriptions 
are hard for the novice to 
understand. Then, too, al- 
though the matter is ar- 
ranged logically it is not in 
the best order for teaching a 
beginner. The writer at- 
tempts here to describe and 
illustrate these fundamentals 
in the simplest and most 
progressive manner. 


Forming a Line 


The first thing to do with 
a group of marchers is to get 
them formed in a line. The 
instructor, or officer, calls 
out, “Fall in.” At this, the 
men line-up in two lines, 
called “ranks,” one rank 40 
in. back of the other and 
with the tallest at the right 
of the lines. (The tallest man in the front 
line; the next is directly back of him; the 
third tallest takes his place at the left of the 
tallest in the front rank; number four is 
back of number three, etc.) 

Those at the extreme right of the lines are 
the “guides.” At the instructor's call 
“Fall in” the guides take their places facing 
the instructor. They stand erect, with 
left hand on the hip, fingers pointed down- 
ward, eyes straight to the front. 

The next in line take their places at the 
left of the guides so that their right arms 
just touch the left elbows of the guides. 
With left hand on hip and heads turned to 
right (called “eyes right”) they aline with 
the guides. 

All of the others “fall in” in the same 


‘The positions of “‘Atten- 
tion” and “Eyes Right” 
in forming a Company line 


manner. As soon as each one feels the one 
at his left touch his elbow he himself drops 
his elbow and turns his head to the front. 

The position that each now has is called 
“Attention” in which he stands erect, heels 
together, shoulders back and down, feet at 
45 deg. angle. 

The instructor now calls, “Right dress."” 
At this all place the left hand on the hip and 
turn eyes to right, holding that position 
until the instructor goes to the right of the 
lines to see if they are 
straight. If anyone is out 
of alinement he calls to 
him “Mr. forward” 
or “backward” as the case 
may require. If several 
are out of alinement the 
instructor calls attention 
to that part of the line as 
“backward at the center, 
or “forward at the left. 
After the instructor is sat- 
isfied that the lines are 
straight he commands 
“Front,” at which all face 
to front, dropping their 
hands into position of 
“Attention.” 


Simple Movements While 
Standing in Line 
The next things to learn 
are a few simple movements while in 
line. Nearly all commands are given 
in two parts. The first is the “prepar- 
atory command,” that tells the soldier 


what to do. The second is the “command 
of execution,” when -he must begin the 
movement. There is always a pronounced 


pause between these commands so as to 
give all time to understand and prepare 
for the movement. 

“Parade—Rest.” At the command 
“Rest” step backward 6 in. with the right 
foot, the body weight on the right leg, the 
left knee slightly bent. At the same time 
place the thumb of the left hand between 
the thumb and forefinger of the right hand, 
all fingers extended downward. 

“Company—Attention.” At the com- 
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mand “attention” take the pcsition already 
described for attention. “Rest.” At this 
command the soldier may speak or do any- 
thing he likes as long as he keeps one foot on 
the line. “At Ease.” This is like ‘‘Rest”” 
except that there must be no talking. 
“Fall out.” At this all may get out of line 
and do as they please; but they must 
remain near-by. 

After any of the above commands the in- 
structor must always bring the company to 
“attention” before giving them any other 
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is stationary stepping (no advance is made) 
and is done by lifting the feet only about 
2 in. at each step. If the command is 
given while standing still, start stepping 
with the left foot. ‘Forward—March.” 
‘Step forward with the left foot first, 30 in. 
at_each step, arms swinging naturally. 
“Compa At the command 
“Halt,” given as either foot strikes the 
ground, step forward with the other foot 
and then bring the rear foot up to “atten- 
tion.” “Half step—March." Take steps 


The 
Rest,” the third, 


“Hand—Salute. 
smartly to the hat brim above the right eye 
with the forearm at an angle of 45 deg. then 


Raise the right hand 


lower it smartly. “Rifle—Salute.” This 
command is given only when soldiers have 
rifles. The left forearm is raised hori- 
zontally across the body, the palm of the 
hand downward. ‘“Right—Face.” Each 
‘one executes a quarter turn to right in two 
counts. On count 1 turn to right on the 
right heel and the left toes. On count 2 
bring the left foot to “attention” (see 
picture). ‘Left—Face” is done conversely. 
“About—Face.” This is a half turn and is 
always done to the right. After the com- 
mand “Face” is given, place the right foot 
about 6 in. back of the left with toe of the 
right shoe on the ground. Now turn on the 
left heel and right toe half way about. 
This will bring the heels together at 
“attention.” “Mark time—March.” This 


first command is preparation and the second execution. The first two figures are at “Parade 
i fand—Salute," the fourth, fie 
ft Face," each one making a quarter turn to right or left in two counts 


ie—Salute” and the last three are of the 


of only 15 in. each. “Backward—March.” 
March backward, start with the left foot, 
15 in. at each step. When “Company— 
Halt” is given while marching backward 
execute it conversely to the marching for- 
ward. “Right step—March." Step side- 
ward to right, right foot first, keeping the 
body to the front. (“Left step" - con- 
versely). ‘Double time—March.” This 
is the command to run. “Quick time— 
March.” At this command resume the 
ordinary marching time. 

The command “‘Halt" or ‘Mark time” 
must be given if it is desired to change from 
marching forward to either backward or 
side step or the reverse. To keep the 
company marching in step the instructor 
counts almost continuously, “One, two, 
three, four,” and when he sees anyone out 
of step he calls to him, ‘“‘Get step.” Each 
one is responsible for keeping in line. For 
this he must constantly give attention to 
those at his right. If the officer sees any 
who are out of alinement he calls to them, 
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“Guide right,” or “left” as he desires. 

“Change step—March.” This means a 
quick change of step by bringing the right 
foot up to the left and then stepping for- 
ward again with the left (or conversely). It 
is similar to the move- 
ment known among chil- 
dren as “skipping,” but, 
of course, done only once 
and not continuously as 
in skipping. ‘Route step 
—March.” In this the 
soldiers keep in line but 
need not keep in step. 
Talking is allowed. 
ease—March.” This is 
like “route step” except 
that talking is not 
allowed. 

“By the right flank— 
March.” At this com- 
mand each one turns to 
the right and marches 
at right angles to the 
previous direction, The 
command ‘‘March" must 
be given as the right foot strikes the 
ground. Each one then steps forward and 
turns on the ball of the left foot, then steps 
in the new direction with the right foot 
(see diagram). The converse when done to 
left. “To the rear 
—March."’ The 
command “March” 
must be given as 
the right foot stri 
the ground. Each 
one then steps for- 
ward with the left 
foot; then turns to 
right on the balls of 
both feet; then steps 
forward in the op- 
posite direction with 
the left foot. (This 
is never done to left.) 
“Right oblique— 
March.” Each one 
makes an eighth turn 
to right and marches 
in an oblique direc- 
tion, starting with 
the left foot. If the 
command “Halt” is 
given while marching obliquely each one 
halts and then turns in the former marching 
direction. If the command “Forward— 
March” is given while marching obliquely, 
all turn and march in the former direction. 


the left heel and right toe 


This position is “Right Dress” with face 
to the right and the elbows touching 
the next person in line so he can feel it 


Company Movements 
These maneuvers may be done with few 
or many men in line, but the following ones 
must have at least two squads (16 men) and 
it would be better to have four squads. 
After the company ex- 
ecutes “Fall-in,” “Right 
dress,” and “Front” the 
instructor commands 
“Count off.” At this, 
beginning with the tallest 
men at the right of both 
lines they count in rota- 
tion “One, two, three, 
four.” The first four 
front line men_ together 
with their rear line men 
constitute the first 
“squad” (8 men to a 
squad); the second eight 
are the second squad, 
e 


‘Squads right— 
March.” At this com- 
mand No. 1 of the front 
rank of each squad ex- 
Right face" and then ‘Mark 
The others of the front rank 
execute ‘ ” and place them- 
selves beside No. 1 on the new alinement. 
No. 4 of the rear rank steps directly forward 
0. 3 three 
steps, while No. 2 
and 1 follow No. 3. 
This brings them 
back of their cor- 
responding front line 
men upon whom 
they close to march- 
ing distance; then 
all eight without 
further command 
march forward in the 
new direction. (Con- 
versely to left.) 
“Right by squads— 
March.” This com- 
mand sounds much 
like the preceding 
one but is executed 
differently, although 
it too is used to 
bring the company 
from a line to a 
“Column of squads" (squads back of one 
another). At the command “March” 
squad 1 marches directly forward. The 
other squads execute “Squads right” (de- 
scribed above) and then “Column left” 


ecute 
time. 


— 
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(described below) so as to follow after 
squad 1. (Conversely to left.) “Column 
right—March.” This is a “follow-your- 
leader” movement and may be done when 
the company is marching in column of 
squads, single file or by twos. When march- 
ing in columns of squads, squad 1 executes 
“Squads right”; then as each of the other 
squads come to the place where squad 1 
turned they also take the command, 
“Squads right,” so as to follow squad 1. 
(Conversely to left.) “Squads right about 
—March.” In this each squad executes 
two “Squads right’ in succession so that 
they now march in the opposite direction. 
(Conversely on the command “Squads left 
about.”) 3 
There are three ways of getting a 
column of squads into a line again. The 
simplest is to have them do “Squads left— 
March” (or “Squads right”). In’ the 
other two ways the line must come to a 
halt. “Left front into line—March.” The 
captain of the company commands, “Left 
front into line," then waits a moment for 
the corporals of the squads to give their 
commands. Corporal of squad 1 commands, 
“Forward” (if the company is marching he 
does not give this command). At the 
n 


9 ww 
| Ba q. 
¢ Company i 


Backward, 
mach. 
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dress.” After the squads have all thus. 
halted and dressed at the officer's order 
the captain then commands ‘Front. 
(“Right front into line” is done converse- 
ly, of course.) 

“On left into line—March.” The captain 
of the company commands “On left into 
line,” and then waits until the corporals of 
the squads have given their commands. 
Corporal of squad 1 commands, “Right 
turn.” At the same time the other 
corporals command, “Forward.” Then the 
captain commands “March,” upon which 
each squad executes the command of its 


corporal. (“Right turn” is executed as 
follows: No. 1 squad faces to right and 
takes jalf step.” The rest of the front 


rank “Right oblique” without command 
and place themselves again to the left of 
No. 1. The rear rank do the same move- 
ment when they come to where squad § 
turned. Then when the rear rank has 
arrived at their proper distance back of the 
front rank the efftire squad takes up the 
regular step of 30 inches, 


called “Quick step,” but 
without command.) 4 
Now the captain may at {| 
A 


To the rear Change step 


the right 
Pant 


“Forward March” starts with the left foot, and “Company Halt” as either foot strikes the ground; 


“Backward March” with the left foot; then “1 


same time the corporals of the other squads 
command,"Left oblique.” Then the captain 
commands, “March,” upon which each 
squad executes the command of its corporal. 
The captain may then at any time com- 
mand, ‘“Company—Halt,” upon whi 
squad 1 only halts and its corporal com- 
mands, ‘‘Right dress." When the other 
squads have marched a squad’s length left 
obliquely their corporal commands, “Right 
oblique—March.” When they have come 
up to the left of squad 1 their corporal com- 
mands, “‘Squad—Halt,” and then, “Right 


‘Right Step March,” “To the Rear” and “Change Step" 


any time command, “Company—Halt,") # 
upon which squad 1 only halts and their cor’ , 
poral commands, ‘Right dress.” Each of the *“* 
other squads marches forward until it gets 

a squad's length beyond where its predeces,' + 
sor turned. .Then the corporal commands, 
“Right turn—March.”” When they come . 
into line he commands, ‘Squad—Hal:, 
and then, “Right dress.” Then when Ph 
squads are in line and ‘‘dressed”’ the captai ff 
commands, “Front.” ‘On right into line) "~ 
March.” Squad 1 executes “Squads right. 
Squad 2 marches forward to a point one- 
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_squad’s distance beyond the point where 
squad 1 turned, then it does ‘Squads 


right.” Each of the other squads thus goes 
beyond where its predecessor, turned and 
en 


they also turn, At “Company— 
Halt” squad 1 halts. 
‘The other squads halt 


and “right dress" TT Hae 
sa eae wees 
(eseoerert 
582 ap anes 
tt 
tet pent SS NAA ee, 
intoline — Nadeeage) 
eee kage HE 
(44 9449 44) Column right 
sas as as 
| ids left front 
Saeyi tein 
[osseous “euyy 
"Nesesases 
The same orders executed in squads 
a) waanes ‘of sixteen men each, showing their 
Plas asaser Positions taken and lines ot march 
DIN? gaps! 
Mt Reueeaait “Forward—March” or ““Company—Halt,”” 
PKs Tocca sie as he wishes. To dismiss the company the 
et rigntintoline officer brings it to ‘‘Attention " then com- 
GGG mands “Dismissed.” 
sees nesses when theycomeupto 
‘Sqz- 531 wheresquad rhalted. Gut Designs on a 
Right by squads. If while the com- Paper 
pany_is marching in s 
olumns of squads it is desired to get them ™“<, ‘reate con- 
into single file the command is, “Right by sideraBW® yu, ‘7 2 tne been 
file—March.” At this Nos. 1'of squad 1 used many times Tf + Fee Deiat 


iarch directly forward. All the others 
salt. Nos. 2 of both ranks follow Nos. 1 of 
yoth ranks, etc. To form them into 
lumns of squads again the command is 
Squads left front into line—March.” 
Nos. 1 of each squad halts. The others 
“Left oblique" and take their places in the 
squad. “Right by twos—March" is the 
“same type of forination as the above but 
marching in twos. To get them into file of 
squads the command is the same as above. 
Of course all of these may be done con- 
versely in the other direction. Marching 
in file-and by twos is seldom used in the 
my because it takes too much time and 
m to be very useful, but in small groups 

it is a good variation. 
“Company—Right.” This maneuver is 
uted while in line formation and means 
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a quarter right wheel or swing of the entire 
company. No. 1 of squad 1 makes a 
“Right face” and marks time. All of the 
others “Left oblique” until they get in line 
with him again; then the officer commands 


a 


cards in this manner 
lighted with the glowing « 
or match and it causes 
slowly eat itself around a 
has traced out some nam 
same thing can be done i _vaper 
and any design or wording worked out such 
as “Merry Xmas,” “Welcome,” etc. Just 
outline the wording with a pointed brush 
dipped into a concentrated solution of 
potassium nitrate. Allow the paper to dry 
and all tracings will vanish. Mark the 
paper with a pencil so that the start of the 
line can be determined and then light it 
with a red hot poker, cigarette or something 
which will not make a flame to burn up the 
paper, but cause the invisible lines to burn 
out as the fire traces its arranged course. 
—CLARENCE T. HuBBarD. 


480 
Knockdown Walls to Make a 
Portable Summer House 


UCH a popular demand has been 
created for knock-down building ma- 
terial for furniture, boats and the 
that some manufacturers are now fu 


ing “ready-made” houses, shipped in pieces, 
cut to lengths and marked so that a handy 
man can set one up or build it for a perma- 
nent home. 
It is not really a 


The illustrations show such a 


house. “ready-made” 
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given in the plans. The siding and 
roofing material are also distinctive fea- 
tures of this house. The siding and roofing 
boards used are the small narrow kind. 
They are made to lap in the usual manner 
and are backed with canvas, like parquet 
flooring or the covering for a roll-top desk. 
In making the siding or roofing, the boards 
are attached to the canvas with the best 
grade of cabinet glue. This form of 
construction keeps the siding in the exact 
areas in which they are used on the building 


aT) Roce pomas Jo ASTON 
[ROOFING IN THIS MANNER 


2x4" RIDGE) Zizi "ANGLE ROW THROUGHOUT BLDG 


‘Ttie?stypding, ‘joist and sills are so constructed that they may be readily taken apart. The 


structure, but is designed so that the parts 
will fit together without any permanent 
fastenings, so that the owner may move 
from place to place as desired. It 
especially adapted to the summer camper, 
or for the person who desires to live by the 
seashore during the hot months of the year. 

One of the features of the building con- 
struction is that the angle-irons used are 
permanently fastened to the wood pieces in 
such a manner that they aid in distinguish- 
ing the parts for their respective places. 

“The size and dimensions of the parts are 


@ canvas for rolling it up like a carpet so that the whole house is readily stored 


and they may be rolled up like carpet and 
stored for the winter. 

The method of holding the siding is 
clearly shown in the plans. It consists of 
applying the sections and clamping their 
ends at the corners with corner-boards, 
using bolts with lever-nuts. A few screws 
are put in here and there to keep the 
boards from warping, Long dock-bolts, run 
through each end of the sills and into the 
ground, keep the building rigid. The door 
and windows are of ‘fight mill stock, 
secured by hand-bolts to their frames. 
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TYCOS 


What It Means 


By Waldemar Kaempffert 


ACTERIA are deadlier than bullets. 
Before Pasteur discovered that, 
babies died of “summer complaint,” 

“inflammation of the bowels,” and other 
vaguely named, misunderstood ills no 
longer mentioned in medical lexicons. 
They died because the cow's milk fed to 
them was swarming with invisible disease 
germs. Pasteur showed that heat killed 
the germs and made the milk safe to 
driak. That is why milk is “pasteurized,” 
which means that it has been heated up to 
a certain 
point. 

The tem- 
perature to 
which the 
milk is heated 
must not only 
be accurately 
known but 
carefully 
maintained. 
If it is too 
low the germs 


are not killed; 
sands who drink milk'de- if it js too 


eat 
Temperature devees high the mill: 

is cooked, so 
that it is difficult to digest. 

In the modern sanitary dairy thousands 
of gallons of milk flow through a heater. 
‘The temperature rarely yaries even a 
fraction of a degree from the critical 145 
degrees. It is automatically controlled 
bya wonderfully accurate instrument 
which regulates the amount of steam 
supplied to the heater. No human hand 
is $0 sensitive, no human brain so watch- 
ful as that ingenious mechanical intelli- 
gence. The lives of thousands who drink 
that dairy’s milk depend on the faultless 
workmanship, on the infallibility of that 
device. 

On the face of that instrument stands the 
name Tycos Temperature Regulator.” 


One bottle of homemade catsup out 


‘The lives of countless thou- 


of twelve may spoil; a housewife is not 
a failure because of that. But a vegetable- 
canning factory might face bankruptcy 
if even one per cent. of its products were 
unsalable. Your health and the factory’s 
reputation—that intangible something 
which you take on faith—are dependent 
on the maintenance of quality. Why is it 
one can of tomatoes on a grocer’s shelf 
is as good as every other can of tomatoes? 
Why is one can of corn like every other 
can? 


Vegetables must be cooked before they 
arecanned. Most of them contain starch. 
Raw starch is indigestible.- So, the canner 
must cook his corn, Mechanical arms 
stir the corn in a huge kettle, A metal 
rod dips into the kettle too. It is like 
your finger—that rod; it feels how hot 
is the corn. It expands and contracts 
with the slightest rise or drop in tempera- 
ture and signals back to a valve on a 
seater “Turn off the steam,” it 
says if the corn is too hot; or “more 
heat,” if the temperature is falling. And 
the regulator responds instantly by mov- 
ing a valve. No tired workman is 
asked to watch the 
temperature at 
5:30 P.M, when 
he is thinking of 
going home. The 
regulator is never 
tired. It never 
allows the tem- 
perature to vary 
a single degree. 
‘The cans in which 
the vegetables are 


contained are ster on he near 


ilized. In other - fam ‘devices ‘nthe 
words, all the Sn sia teadas 
germs killed by Bycon* 
heat. The vege- 


tables in the cans are heated for an hour 
at 245 degrees. Tell-tale thermometers 
are fitted to some of the cans while they 
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are in the “process kettle,” as it is 
known. Without the thermometers the 
canner would not know whether the 
temperature is high enough to kill all 
germs. Some of the cans of vegetables 
would spoil on the shelves of the retailer. 

On’ these heat-measuring devices, both 
the automatic instrument as well as the 
tell-tale thermometers, is the name Tycos. 


No machine is so extraordinarily sensi- 
tive, so delicately poised as a man. More 
than any other mechanism he would not 
“go,” if the operating conditions are not 
just right. He is peculiarly dependent 
on heat—both the heat of the sun and the 
heat he generates himself like every living 
organism. His temperature must not 
vary more than two degrees from the 
normal. And “normal” means 98.6 
degrees F. Even a variation of one 
degree may not be ignored. 

Do you wonder now why a physician’s 
first step in finding out what ails a sick 
man is to take his temperature? He 
thrusts a little thermometer beneath the 
tongue, waits for a few minutes, and then 
reads the temperature. Without the 
thermom- 
eter he 
would be 
no wiser 
than an In- 
dian medi- 
cine man. 
He could 


Without the thermometer 
2 phyaican. would be no Remem! 
"medicine man that a 


tion 
temperature from the normal of only one 
degree may not be dismissed lightly; 
two degrees is a forecast of illness that 
may be serious, even fatal. There are one 
hundred and eighty degree marks on the 
Fahrenheit scale between the freezing 
and boiling points. That physician's 
thermometer must not be wrong by even 
half a degree. Are you wrong only once 
out of every three hundred and sixty 
times? 
Life and death depend on the correct- 
ness of the little instrument that the 
hysician places under a patient’s tongue. 
f it is wrong the physician is misled. 
On the highly accurate thermometers 


used by most physicians is engraved the 
name Tycos. 

Intuition, which means good guessing, 
used to play an important part in the 
making of factory candy. The man 


who could divine the exact moment when 
the syrup had reached the correct tem- 
perature was an expert confectioner. He 
was highly paid because of his almost 
psychic powers. Nowada: 
a thermometer 

takes his place and 


a man with 


more scientifically. 
There is no longer 
any mystery about 
candy making. 
Such bewildering 
terms as “smooth,” 
“thread,” “soft 
ball,” “hard ball,” 
“small crack,” and 
“hard crack” are 
now translated into 
intelligible Fahrenheit degrees. Any 
competent housewife can make candy as 
well as a confectioner, if, like the modern 
candy maker, she uses a thermometer. 
A candy manufacturing company simply 
must use thermometers—accurate ther- 
mometers. The overheating of the syrup 
by only a degree means the loss of valua- 
ble sugar and of valuable time. Without 
temperature control there would be no 
cheap, wholesome candies. 

On the special thermometers used by 
candy makers stands the name Tycos. 

You have heard of vulcanizing as a 
very important step in the manufacture of 
rubber goods. Everything that is made of 
rubber is vulcanized—everything from an 
automobile tire to an elastic band. When 
rubber is vulcanized it is mixed with 
sulphur. The effect is magical. The 
rubber becomes wonderfully elastic or 
wonderfully hard. The result desired 
depends on the amount of sulphur and 
on temperature control. Without heat 
the sulphur could not be digested by the 
rubber. But the heat must be regulated. 
Every vulcanizing apparatus must have 
its thermometer and temperature regu- 
lator. Without the thermometer there 
would be no rubber industry—no insu- 
lated submarine cables, no automobile 
tires, no vulcanite utensils, no electric 
insulators made of rubber. 

In the great rubber factories, where heat- 
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control is so 
all-impor- 
tant, Record- 
ing Ther- 
‘mometers are 
used that bear 
the name 
Tycos. 


A modern 
automobile 
is made not : 
of steel, but EMSC ave its theemoneter 
steels. There and temperature regulator 
are almost as 
many kinds of steels as there are kinds of 
wood. Add a little chromium, or nickel, 
or tungsten, or vanadium—a mere pinch 
of any one of a dozen different cle- 
ments—and you produce an alloy-steel 
with perhaps valuable properties. But 
without “heat treatment,” as it is called, 
there would be no modern science of 
metallurgy, no inexpensive automobile. 
It is heat treatment that makes it possible 
to produce an alloy-steel axle from 
which an eighty-ton locomotive can be 
suspended; to pull a valve-stem out like 
rubber in a testing machine; to obtain 
a gear with a surface so glassy-hard that 
a microscope must be used to detect the 
wear to which it has been subjected after 
running ten thousand miles; to manufac- 
ture a brake-rod or a steering-knuckle 
that can be operated a hundred thousand 
times without weakening. 

But heat treatment implies careful 
heat measurement. The furnaces in 
which the parts of an automobile are 
heated must be watched. And watched 
they are—by a man who never sees them. 
He sits in front of a series of electrical 
heat recorders, called Recording Pyrom- 
eters, perhaps hundreds of feet from 
the furnaces. Each recorder is con- 
nected with its furnace. If the tempera- 
ture of a furnace rises or falls ever so 
little the man at the temperature-control 
board knows it. He warns the man in 
charge of the furnace by flashing an 
electric light. On the pyrometers de- 
pends the ultimate quality of the parts 
that compose an automobile. Every 
great automobile factory has its heat 
treatment room. 

On the pyrometers that control the fur- 
naces you will find the name Tycos. 


In every steel plant, in every glass 


factory, in every copper smelter, in every 
plant where furnaces so hot are installed 
that metal or clay becomes as liquid as 
water when subjected to their terrific 
heat, you will see a man now and then 
setting up a little instrument on a tripod 
and looking through a telescope. He is 
finding out how hot is the furnace. He 
cannot use any ordinary heat-measurer; 
it would melt away like butter on a 
stove. 

His instrument is the Féry radiation 
pyrometer. When you understand the 
principle of its operation you think of 
the time when you burnt your name on a 
piece of wood with a lens. The instru- 
ment focusses the heat from a furnace or 
from a white-hot body. Instead of a 
lens it has a concave mirror, which 
operates in the same way. When the 
heat rays strike the mirror they are con- 
centrated on what is known as a thermo- 
couple. Now the thermo-couple consists 
merely of two different metals joined to- 
gether. When they are heated an electric 
current is generated; the hotter the 
junction, the more powerful will be the 
current. It is easy to see that the 
current has only to be measured in order 
to determine the heat concentrated by 
the mirror 
on the ther- 


That heat 
may be as 
high as 3600 
degrees F.— 
hotter than 
white-hot 
molten steel. 
Until the 
Féry radia- 
tion pyrome- 
ter was in- 
ented high 
industrial 
temperatures could be only approximately 
measured. It has made ceramic processes, 
for instance, more exact. 

On the Féry pyrometers sold in this 
country appears the name Tycos. 


Without accurate pyrometers 
the steel ‘plant would be no 
better than the blacksmith-shop. 


There are poultry breeders who raise 
fifteen thousand ducklings and twenty- 
thousand chickens at a time for market. 
To obtain ducks and hens enough to 
hatch fifteen thousand eggs would be an 
impossibility. And if it were possible the 
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percentage of 
eggs hatched 
would be un- 
profitably 
small. Incu- 
bators are 
surer than 
warm bird 
bodies. But 
incubators 
would be use- 
less without 
thermometers 
—without temperature control. Heat 
creates life in an egg; but only the right 
amount of heat. Too much or too little 
kills. There must be no guessing. And 
so the great poultry breeders hatch out 
eggs in huge incubators provided with au- 
tomatic heat-controlling devices. Noone 
is much concerned whether the tempera- 
ture is right or wrong; the heat-controll- 
ing devices never fai 

On the automatic thermometers used by 
great poultry breeders is the name Tycos. 

Every industry is dependent directly 
or indirectly on heat-control. A magazine 
of smokeless powder or dynamite is 
absolutely unsafe without thermometers 
that detect the slightest rise in internal 
temperature. A cold-storage plant would 
be a commercial failure without tempera- 
ture control; the recondensing of the 
ammonia could not be successfully regu 
lated without heat-measuring devices. 
And that means? Simply that there 
would be no cheap, cold-storage food; 
the cost of living would be even higher 
than it is. A wholesale baker of bread 


Incubators would be useless 
without thermometers 
Without temperature control 


would be well-nigh helpless without 
thermometers to control his ovens, and to 
aid him in economizing in flour and fuel. 
Wherever there is an asphalt-melting tank, 
a tar and oil still, an ink factory, a paint- 
making plant, wherever, in a word, there 
is an industrial process, there you will 
find a heat-recorder of ‘some kind. 


And that instrument will usually bear 
the name Tycos. 


‘That word Tycos has come to mean 
dependability. “It is applied to the 
temperature, pressure, indicating and 
recording instruments made by the 
Taylor Instrument Companies of Roches- 
ter, N. Y. Thermometers were first 
made in this country by David Kendall. 
With George Taylor he established the 
firm of Kendall & Taylor in 1851. ‘That 
was the beginning of the thermometer: 
making in the United States, the begin- 
ning of the Taylor Instrument Companies, 
the oldest American firm of its kind and 
the largest in the world. 

Kendall & Taylor made only half a 
dozen different kinds of thermometers 
in 1851, and those only for household use. 
But the Taylor Instrument Companies of 
today, makers of Tycos instruments, 
produce not only 1600 different styles 
of thermometers alone, but compasses, 
hydrometers, hygrometers, vacuum- 
gauges, meteorological instruments, aero- 
nautic navigating devices, and blood- 
pressure instruments. Wherever a pres- 
sure indicator or a heat-measurer is used 
you are almost sure to find that it bears 
the name Tycos. 


We publish a little book by P. R. Jameson, F. R. Met. Soc., 
on “The Thermometer and Its Family Tree.’” It tells very 
simply how the thermometer was invented by Galileo, how it 


was developed, and how i 


is made. 


The book is yours for 


10c postage stamps 


“Temperature and Its Relations to Health and Comfort,” 
interesting booklet mailed on application 


Literature on any specific subject cheerfully sent. No charge. 
Tell us subject in which you are interested. 


Taylor Instrument Companies 


ROCHESTER, N. Y. 
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FOR ACTIVE SERVICE 


on Land or Sea 


Red-blooded men of action—the sailors and marines—the 
boys on the march—the men at home doing their bit —all 
upholding, upbuilding American institutions — must be 
equipped to fight fatigue. 


Fecpectons = -gtrecdom from foot weariness — comfort in 


CATS PAW 


CUSHION 


RUBBER HEELS rd 


The Foster Friction Plug prevents 
slipping — makes the heel wear longer. 
ere are no holes to track mud 

and dirt. Millions wear them 

who have tried other kinds first. 


50c. attached, black, 
white or tan. For men, 
women and children. All 
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The watch that caused a fire! 


With the help of a snow-storm, the sun, a 
microscope, a price-tag, and a day of the week 


This is a true story of a queer fire in a 
jewelry-shop. A Norwich jeweler dressed his 
windows, locked his store and went home. 


As the net result of a combination of 
circumstances, the Norwich fire department 
was called upon the next day to fight a fire 
that threatened to wipe the jeweler’s shop 
and business out of existence! 


the season, 
winter. 


‘The jeweler put a watch in his window. 


Attached to the watch was a celluloid 
price-tag, lying on crape-paper. 


In front of the watch was a small mag- 
g-glass. 


On Sunday morning the sun’s rays 
struck the magnifying-glass and were focused 
on the celluloid tag, which burst into flame 
and set fire to the crape-paper. No one saw 
the fire starting, because— 


Snow had fallen, making foot-passage 
unpleasant and discouraging the usual Sun- 
day procession through the downtown 
streets. 


So a fine blaze was well under way be- 
fore a passer-by came along and turned in 
an alarm. 
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If a chain of circumstances like this can 
‘ve set up to destroy a man’s business, why 
s every one so cocksure his piace can’t 
burn up? 


For instance, think how many business 
men lull themselves into fancied security 
because their business is housed in a fire- 
proof building. ‘They look at their concrete 
floors, steel pillars and iron window-casings 
and say, ‘Nothing to burn here; nothing 
can catch fire.” ‘Then some day they pay 
a costly price—perhaps the loss of human 
life—just to learn that a fire will burn in 
a fireproof building as easily as in a stove. 


A. stove is fireproof—that’s why it 
doesn’t burn up when you build a fire in it; 
but that doesn’t keep the fire inside from 
burning, Neither will a fireproof building 
keep a fire from burning inside of it. 


In fact, the only sure way to get the best 
of any fire is to be on the spot when the fire 
starts with enough water to throw on it to 
drown it to death. 


But not even the most conscientious of 
watchmen can be all over the place at once. 
Fires start and gain headway between the 
rounds of the watchman. ‘Moreover, the 
best fire department in the world can hardly 
get to the scene of a fire in less than five 
minutes. Delayed alarms. often. make it 
much longer, And five minutes is usually 
enough to give a fire a death grip on the 
vitals of any business. 


Even when there are people around at 
the instant the fire starts, in hundreds of 
cases the fire has got beyond control. 


Here are some of the reasons: 
“The fire-bucket was empty.” 
“The fire-hose was rotten.” 


“Nobody 
guisher.” 


could operate the extin- 


“The fire-hose was too far awa: 
“Somebody lost his head.” 
“The hydrant was stuck fast.” 


GRINNELL 


AUTOMATIC SPRINKLER SYSTEM 
The Factory-Assembled System 


“The fire blazed up too fast.” 


“We couldn’t get enough water on the 
fire until it was too late.” 


When a fire sets off a Grinne"-head and 
starts the Grinnell fire-gong outside, the 
danger is about all over. 


Usually a single sprinkler-head is enough 
to control the situation. But sometimes 
when the fire is of an explosive nature, start- 
ing in a wide-spread area simultaneously, as 
many heads automatically open as are 
necessary to subdue the blaze. In each case, 
the result is the same: the blaze is extin- 
guished or held in control till the firemen 
arrive. 


Water-damage is also averted because 
the Grinnell System puts the water only 
where it is needed. 


You may not have a fire in your place 
for twenty years. You may have one to- 
morrow. But whenever the fire comes and 
the need arises, you can depend upon the 
Grinnell to save your threatened business. 


The chief advantage of the Grinnell 
System is that it keeps your going business 
going. Fire insurance reimburses you for 
your physical losses—your equipment. But 
the Grinnell prevents the vastly greater loss 
in the form of unfilled orders, canceled con- 
tracts, broken trade-connections, loss of 
trade, profits and prestige, due to the inter- 
ruption of business by fire. 


And that is the thing you want to think 
about. 


The Grinnell System is manufactured 
by the General Fire Extinguisher Company, 
290 West Exchange Street, Providence, 
R. I. If you will write to them for their 
Question Blank, then fill it out and return 
it to them, they will be able to tell you what 
it will cost to install the famous Grinnell 
System in your building, and they will also 
help you find out what you can save in in- 
surance by installing a Grinnell System. 
The saving ranges from 40 to 90 per cent. 
It is enough in many cases to pay back the 
cost of the sprinkler equipment within a 
very few years. 
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Dehes Time and the Elements" 


(fiSE q 


Drednaut Motor Topping is un- atl DNAUy 
equaled for its waterproof and long- 7 


wearing qualities. otor 
Combine these sterling qualities with its Topping 


smart appearance and you can realize why— 
More “Chase” material is used on vehicles biyOioGHASE 4 CO, BOSTON 
today than any other brand. 


‘Secenty Yeors' Leadership in Manufacturing 
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“Don’t Forget Our 
New Chase 
R ”? 


Beauiiful - Comfortable Durable Motor Car 
A Chase Robe will outwear three or 


four robes of any other woven fabric. So b e 


Featured by the leading stores. 


Made by Sanford «Mills 
L. C. CHASE & CO. 
NEW YORK BOSTON CHICAGO: 
Leaders in Manufacturing Since 1847 
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A dog and a gun go together. ‘They 
are two of the greatest teachers in 
the world, 


From the dog, a boy learns the meaning of 
friendabiy Nanewerviog Joyalty. vo 
the gun, 

bility and ace 


fare more valu 
Books put together. 


‘What a gun will do for your boy 


‘The sport of shooting ie the greatest de- 
veloper of mental rescurces—mental quick- 
hess, (air play, steady nerves, control, and 
the ability to mix in manly competition with 
companions. 


A boy's natural interest in a gun in going 
to make hi 

Tater, wo the sooner you teach him the cor- 
rect uae of agun the better. Remember that 
itie just as important for every boy to know 
how to handie a gun safely av it ie that he 
should know how to swim. 


Let your boy earn a Winchester Medal 
To encourage marksmanship and the e 
br Sandeon, of a rifle Bo a 


chester 22 caliber rif 


‘These Medals are awarded by the Win- 
chester Junior Rifle Corps, an hotiorary club 
wvith membership among the boys and giris 
ail over the United States 


A dog—and a gun 


IN CHESTER 


World Standard Guns and Ammunition 


There are no dues and no military obliga- 
tions Involved. 

Get your boy a Winchester rifle, Let him 
have the benefits that a gun will bring to 


him. Let him start on this Winchester com- 
petition which will teach him the correct use 
Sf agun from the start. Every boy knows the 
traditions behind the name Winchester, 29 
#t your boy the gun he ean be most proud of, 


‘What the name “Winchester” means 

The name “Winchester stands for the 
best traditions in gua making. For over 
half a century, Winchester bas been the 
standard of pioneers and sportamen. Wine 
chester rifles built the Went. Aw the need 
krew, Winchester originated a model and a 
Saliber for every purpose. 

Every gun of rifle that bears the name 

"Winchester" in fred over 50 times with ex: 
cess loads for strength, smooth action and 
Accuracy, No Winchester barrel varies 
one one-thousandth of an inch in thickne 
or diameter. 

The same care that is taken with Win- 
chester guns is taken with Winchester am- 
munition. The two are made for each o:her. 

Let the boy ha 

Don't delay any longer gi 
the benefits of a Winchester. 

‘Ask your dealer for our catalog and book~ 
let on the proper use of agun. Ifyour dealer 
cannot suppiy you, write direct to u 
WINCHESTER REPEATING ARMS CO. 
Dept.88 ‘New Haven, Conn, 


The Silver Plated 
in Medal 


«Mera ren 
tothe boy or gielihomates 
tthe'Weeoed rade ncore, 


Winchester 
wa 


semeore 
medians 
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Has Your Engine Heart Trouble? 


Does it struggle up the hills, knocking as it goes—is 
the acceleration poor—do you notice a loss of power, and ex- 
travagant use of oil and gas? All these symptoms indicate— 
not a poor engine—but an engine choked with carbon and 
unable to work efficiently. 


JOHNSON'S CARBON REMOVER 


is a harmless liquid to be poured into the cylinders. It softens 
the carbon and releases it from the metal. It then burns, powders and 
goes out with the exhaust. Five minutes’ time and no labor required. 


You will save from $3.00 to $5.00 over any other method with- 
out laying up your car and with very much better results, and your engine 
will run as it did the first 500 miles, quietly and full of “pep”. 


Use It Every 1,000 Miles 


If you will use Johnson's Guaranteed Carbon Remover 
at regular intervals giving carbon no chance to accumulate, you will 
automatically eliminate most valve trouble and your engine will 
always be clean and efficient. 


Insist upon your dealer's supplying you. 
Quarts, $1.75 Pints $1.00 


If you are unable to purchase locally send in your order direct and 
prepay the express to any point in U. tof the Rockies, 


JOHNSON & SON, Dept. PSM9 Racine, Wis. 


T enclose $1.00 for which please send me by prepaid exnress enough Jobnson’s 
Carbon Remover to thoroughly clean an ordinary motor tree times: 


L_ 
MM MM 


When writing to Advertisers please mention Popular Science Monthly 


ue Popular Science Monthly 


Guaranteed) 
by 4 


INCORPORATES 


OU must always think of our Guar- 
antee on every package of Lucky 
Strike Cigarettes as a direct personal 
message from The American Tobacco 
Company to you—not a mere business 
formality. Read it; this is what it says: 


GUARANTEE 


If these cigarettes are not in perfect condition, or if 
they are not entirely satisfactory in every way, return 
the package and as many of the cigarettes as you 
have not smoked, to your dealer and 

he will refund your money. 


‘You couldn't ask for anything more 
complete, sweeping or unreserved, 
could you? 


You are protected, the dealer is 
protected: everyone who pays his 
money for Lucky Strike Cigarettes is 
given the squarest deal that plain 
English can define, 

Isn’t it a satisfaction to you to buy 
goods in which the manufacturer's 
confidence is so completely expressed, 
and the dealer’s confidence so thor- 
oughly backed up? 


Copyright by The American Tobacco Company, 
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EVEREADY 


The light that says 
There it is! 


when a 


OW much safer to use light when you should! 


Darkness is so deceiving that even the sure- | 
|| when you must get |} 


fingered sometimes blunde 
fingered sometimes blunder. hen yo aust 


Theré is no reason why you should trust to your auick 1) 
. sense of touch in the dark—not excepting the emer- || when youre alone in. || 
gency that may call for great haste. ‘or an she nizke sais i 
Eveready DAYLO provides instant light which safely rial ites 


and surely prevents mishap or mistake. Learn the 
comfort and convenience of this light that is always |} 
ready for immediate use. 


when you can't see to 
find the keyhole 


when « coin or « ring 


Made in 77 styles at prices from 75 cents up (in C rolls under the table || 


| 
; up). The better electrical, hardware 
qicds, jenetry and stationery storeseVeryehecany || whenyck. cava ee \ 
Eveready DAYLOS and a full line of Eveready |] shortcut home after || 
: TUNGSTEN batteries and Eveready MAZDA |} tk 
, lamps. . | 
: 6 ge whenever you need | 
AMERICAN EVER READY WORKS | 
of National Catbon Coy, Inc 
= Long Island City New York — |] 
Canad Carbon Co, Limited | DAYLO, the highest 
Ontar development of the 
portable electric 


Tighe 


Dont ask for a flashlight — 
get an Eveready DAYLO 
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What size Pictures 
do You Like ? 


Here is the size made by our larger 
Pocket Camera. 


The Seneca Junior 


@ wonderfully convenient compact, fixed 
focus camera which just fits into your coat 
pocket and gets clear, sharp, complete pic- 
tures. It’s a size larger than the Vest 
Pocket Seneca. 

There are 6 sizes of pictures from the 
Vest pocket to the Post Card size and there 
are 6 different Models of 


SENECA 
CAMERAS 


| __ made in various sizes to take the different 
size pictures. Choose the size picture you 
want, then ask your dealer to show you all 
i the Models that take this size picture— 
y That is the best way to get Camera Satisfaction. 


f y Send for the Free Seneca Catalog 
y y It illustrates the six sizes of pic- 
ey 


tures, tells which cameras take 
fi; them, explains the advantages of 
Ly each Model—gives prices and much 
valuable information. 
Ask your dealer or send postal for a copy. 


Dealers should write at once for our sales plan. 
Our trial offer enables you to be certain 
that a Seneca Agency will make good, 


Seneca Camera Mfg. Company 
165 STATE STREET 
ROCHESTER,N.Y. 


Seneca Junior 98 
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“Not the name of a thing, Vi » 


The new light that 
MAZDA Service throws 
on lamp-manufacturers’ 
problems is reflected in 
the brighter, whiter light 
that MAZDA Lamps 


give in your home : : 


‘York. The 
‘Breart ofiscandesceot lamp manulacturing aad to distribute this of MAZDA Service. It is thus an aseurance of quality. ‘Tie 
‘companies catiled to receive this Service. trademark a the property of the Company. 


@@ RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY 
ae 


When writing to Advertisers please mention Popular Science Monthly 


15 


116 Popular Science Monthly 


with you. 


Wat tw pokes EASTMAN KODAK CO., Rocuester, N. Y. 
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U) Sleep That Really Rests Ton é 7 


—that leaves you refreshed and invigorated in the morning 
the kind you enjoy 


Way Sadies ss sSpring 


Its unique co e P n—the utmost in 
fulness an 


3 ny Way" dealer 
Write for del lee ‘ 
Way Sagless Spring Co. ’ "Mintspapalls, Minn. 
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TOAEVA 


MeO” 0. a ea Oa io ale 
The economy of buying the Hal-Twelve valve-in-head surprises the man who 
has usually paid $4000 to $5000 for his cars, Here at $2600 he is confronted 
with an 87 horse power valve-in-head twelve motor, a simple, light, rugged chassis, 
a large distinctive body, custom built and custom finished in a wealth of color- 
ings —all in size, all in comfort, all in performance that the most cultivated tastes 
crave. And on his purchase he saves $1400 to $2400. Prices: Touring Car $2600; 
Roadster (two passenger) $2600: Shamrock Roadster (four passenger) $2600: 
Limousine and Town Car $4500. 
Hal Motor Car Company - - + ~- Cleveland, Ohio 


When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 


The Hand of the Burglar 
It May Be Your Turn Next 


/ IVER 
JOHNSON 


It is your right—your duty 
—to have a safe revolver in 
your home. 

For its protection against 
the burglar —whose first 
thought is always, “Is there 
agun there? Can I get out 
after I'm in?” 

And for the sense of safety 
and security that com 
you when you know you 
prepared for the emergency 
‘The very knowledge that yo 
have a reliable revolver is 
reassuring—it brings men- 
tal poise and comfort every 
day. 

An Iver Johnson is safe — 
for the man who ownsit. You 
can drop it, throw it about, 
even “Hammer the Hammer” 


A man’s home is his castle. Older 
than the written law, older than so- 
ciety, is the law of self preservation 


— your right to protect your own. 
The hand of the burglar — you can’t 
tell when it may pick your home — 
when it may strike at your loved ones. 


ill not discharge acci- 
dentally, The only way to fire 
itis a steady pull on the trig. 
ger. It will give a lifetime 
service: its accuracy and de- 
pendability are absolute, 
Go toanlver Johnsondealer 
today and buy asafe revolver 
nt may be your turn 
loved ones 
gression of the 
burglar. 


Iver Johnson Hammer 


model with Regular Grip, $8. 


Iver Johnson Bicycles are 
made in Racing, Cushion 
Frame, Truss Frame Road- 


IVER JOHNSON’S ARMS & CYCLE WORKS 
343 River Street, Fitchburg, Mass. 


NEW YORK, 99 Chambers St 


SAN FRANCISCO, 717 Market St. 


sters and J cle mode 
Price $35 to $55. Juveniles 
$20 to § 

Before you buy a shotgun, 
inspect our new double-ba 
gun and our splendid lin 
Iver JohnsonChampionsingle- 
barrel shotguns, 


Three Iver Johnson 

Booklets Sent Free 

‘They will tell how to make 
dollars go farthest in buying 
revolvers, shotguns, and cy- 
cles, Indicate which books 
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Learn to Shoot 


Practice trapshooting. 


The secret of the fascination of this 
dandy sport is in the flying targets. 


Their constant challenge to the gunner’s 
skill stirs the blood of pioneer Americans 
that runs in his veins. 


Every man—every woman—should 
know how to shoot and hit what is 
shot at. The best place to learn is at 
the local trapshooting club. 


There is a gun club in your own town 
right now ready and waiting to give you 
a royal welcome. Go out and enjoy 
a few hours of this clean, keen sport. 


The “Sport Alluring” Booklet 
No: 530 on request. 


E. I. Du Pont de Nemours & Co., 


Wilmington, Delaware 
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Have You Got It Yet? 
What? The Bicycle Bug! «<3 


Right in the heart of 
Summer and_ beautiful 
sunshiny weather, with all 
Nature luring us out of 
doors, NOW’S the best 
time to make good use 
of your bicycle. 


Be sure and write us to- 
day about the handsome 
stick-pin shown _ here. 
We'll tell you how to 
get it FREE. 


United States Tire 
Company 
1793 Broadway, New York 


Name of Nearest Dealer: ........-.60-seeeeceeeeeeseseueees 


Address of Nearest Dealer: . 


ir 
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‘Weary Nerves 
that beg for help 


HE stress of overwork and 
worry has exhausted them—worn 
them down; they are starving. 

Let them beg in vain for help and nervous 
breakdown will result. But feed them 
more of their vital foods—albumen and 
phosphorus—combined in readily assimilable 
union, as in Sanatogen, and you will 
indeed be delighted to note how intensively 
they are built up, and how quickly they 
impart renewed vitality to the whole system. 

At least such have been the recorded ob- 
servations of thousands of physicians and of 
countless users of Sanatogen, among them 
Arnold Bennett, the novelist, who writes: 

“The tonic effect of Sanstogen on me is 
simply wonderful.” 
and of Col. Henry Watterson, the noted 
editor, who writes: 
“Ido not believe I could have recovered my 
vitality, as I have done, without Sanatogen 
operating equally upon the digestive organs 
and nerve centers.” 

Give Sanatogen the chance today to help 
your weary nerves. 

Sent ol ype pg ore, 
Grand Prise, International Congress of Medi~ 
i 1913 


cine, London, 


———F REE SAMPLE OFFER: 


of Sanatogen’s kindly 
"The Bauer Chemical Co, 
New York, 


Endorsed 
21000 


by over 
Physicians 
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©Jhe curtain call 


with all its wit and responsiveness, is no more jnteresting than the 
curtain itself, This moving fire-wall that protects both audience and stage 
‘panic and disaster is of fabric woven from rock and adorned by the artist's brus} 


No magic wand turned it large manufacturer and 
into theatre curtains, . the standby of house- 
table mats, coverings for wives on ironing day—the 
pipes, linings forfurnaces. Only the _roof of huge buildings and the cap 
ceaseless research and labor of a _ for tiny ncrves ina sensitive tooth. 
national institution—Johns-Man- This is the work of Johns-Man- 
ville—has developed Asbestos. And ville—hundreds of J-M Products 
now Asbestos is a necessity to the pour into every avenue of life. 
H. W. JOHNS-MANVILLE COMPANY 
New York City 
10 Factories—Branches in 55 Large Cities 


‘Asbestos Fabrics, Packings, Roofings, Shingles, Brake Linings, Building Materials, Electrical 
Devices, Hest Insulations, Refractory Cements, Waterproofing. 


‘The Motor Car The Farm 


eae) 


When you think of Asbestos you think of 
Johns-Manville 


When writing to Advertisers please mention Popular Science Monthly 


124 


Popular Science Monthly 


One of our 600 
splendid styles 


Each of the 600 styles of Grinnell 
Gloves has certain special features all 
its own. The style shown here has the 
corrugated palm, giving firm, sure grip 
on the “ribbons,” the steering wheel 
orhandlebars. The Black Velvet colt- 
skin wears like rawhide, yet is wonder= 
fully soft and pliable. Washable, too, 
in soap and water or gasoline—dries 
out just like new. Will not crack, scuff, 
shrink or harden. 

Despite the world-wide leather short- 
age, we maintain the famous Grinnell 
quality. Insist on genuine Grinnells, 


Style Book Free 


‘Write for it today. Ask your dealer to 
show you ‘*403-B"—if he hasn’t it, send us 
hi name and sa of glove you wer, and we 
will send a pair for your approval, charges 
prepaid. Morrison-Ricker Mfg. Company, 
142 Broad Street, Grinnell, Iowa. 


Best for Every Purpose 


Become a Game Farmer 


Write for these two books 
which tell all about this 
interesting and profitable 
work. ‘Game Farmi 
for Profit and Pleasure 
sent freeon request. Itt 
of the subject 
the many 
food and_habits, Sesion 
Pheasant Breeding and. Shooting’ 
sent on receipt of 10c in stamps. It 
complete manual on the 


HERCULES POWDER, CO, 


1041 Market Street 
toa 


CHALLENGE 
CLEANABLE COLLARS 
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Make machines | 


make better records 


Know definitely what a machine 
will do—then you can plan on making 
it do more, 

Counting production—recording 
efficiency—gives you a basis for in- 
creasing both. Get the figures, then 
better them by improving the machine 
or operating it more scientifically. 


COUNTERS 


ating movements or revolu- 
pplied to practically every kind 


are necessary guides in developing 
8; invaluable informers in operating 
them at a profit. 


Above note the SET BACK REVOLUTION 
COUNTER: it registers one for cach revolution 
ofa shaft. Can be set back to zero inscantly. 
Models supplied with any number of Bgure-w 
up to ten, Price, with four figure-wheels, 
Equipped with lock and keys to prevent tamper- 
if, $1.50 extra. 


This ROTARY 
RATCHET COUNTER 
registers reciprocating 

I movements. When lever 
is moved throug 


angle of from 40 to 60 
degrees, the “counter 
registers one. The 
further the lever is 
thrown, the larger the 
number of figures reg- 
istered. A complete 

olution of the lever 


punter is most adaptable to special con- 
ditions, such ax are met with by 
the experimenter. Price. $1.25 


Instruct us to send booklet giving complete 
description of counters for all purposes. 


The Veeder Mfg. Co. 


44 Sargeant Street 
Hartford, Conn. 


Intricate fortification plans 
and big-gun charts must be 
drawn with a dependable 
pencil. The importance of 
a strong, smooth, long-wear- 
ing lead to an engineer can 
hardly be overestimated. 


DIXON'S 
ELDoraDO 
‘the master drawing pencil” 


has proved itself “the master | 
drawing pencil’ in every 
case where it has been used. 
No work is too hard, no 
lines too fine, no shading too 
difficult. If it can be done 
by pencil, there is one or 
more of the 17 degrees of the 
Eldorado that can do it best. 


Send 16 cents in stamps 
for samples worth double 
the money. 


JOSEPH DIXON CRUCIBLE CO. 
Dept. 120-J, Jersey City, N. J. 


| DIXON'S BEST WHITE N2352 


Rite on Puprints, 
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For ‘agents,—they have seen how easy 
Fishing Motors. They wanted to repres i inity because 
Hunting everyone who saw the Caille perform wanted 
Pleasure one. Weare going to give everyone a chance 
: to be an owner agent and, sell the Caille 5- 
Business: | ) Speed outboard rowboat motor. No previous selling experience is neces- 
— fj sary. No office or shop is needed, Anyone can easily understand and 


Steers operate.a Caille 5- Speed Outboard Rowboat Motor. Be first in your neighborhood. 


And Special Owner Agent Offer 


Controls Ge= = We will give a special “Owner Agents” discount to one in each com- 

‘With munity. Our best advertisement is the Caille in operation. “Owner Agents 
orm_1 to 12 Caille Motors a year easily among friends waintances. 

Same ae or oe cad Gc all you can. "We want a Caille Gunar Ago tn soar icine, 


2 Speeds Forward — Standstill —2 Speeds Reve! 
Without Stopping Motor pee 


Caille 
We make a complete ngines from 2% to 30 h. 
Of interested froncicas'of beat, °° *™ 


tna workman 


Saar’ prises” teres and toe big VICE catalog. 
MEA ‘CYCLE COMBANY 
DEPT. M109 CHICAGO, U.S.A. 


a 
ie immediately “upon “atch 
Ridden objects and then wings back 
fat lace iter pate or the oh 

flags wi arias You, ‘Boste 
Fain sd this motor before You 
eae. 


And For The CANOE 


Our model, K-1, Single Cylinder. 2 HLP. (38 tbe) for 
Sota! KB, Double Cringe: 6 HP. (60 os) 
faitsinctory ite i 


‘are wonderfull 


Write to-day for catalogs and prices. 
Interesting proposition for dealers 


Manufacturers of Famous Waterman 
“pORTO™ 


ARROW MOTOR & MACHINE 
COMPANY 


General Sales Ofte: 641 Hudson Terminal 
Guilding, New York Factory: Newsek 
New Jertey.”"Eoreika Sales Manager’ 
"E Sitterly, 47 Brondway, New York’ 
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A REAL ZEPPELIN MILITARY 
DIRIGABLE AIRSHIP! 


‘Aetuly the BIGGEST SENSATION in the Aeomtic Fein 
ot 


Foe Complete Made of th te 
A Fie Fost Coma Mod Seren Dice Eanoe 


ch one 
Peete far oat oe ot oN) 


areca ieee 
sia 


10¢PE NCI 


For\Every Passible Purpose 


Popular Science Monthly 


Wonderiut 


100. S Pronosrapn 


Free Trial 


es, aoe hia New Eaiaon’ 


Write — — messmo 
pegs ato pt eee 
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At Training Camps 


Muscles and ligaments that 
in civil life are little used are 
called into active service. » The 
result is soreness and lameness. 
Prepare your muscles for the 
extra effort by a rub-down with 
Absorbine, Jr.—this prevents 
the usual discomforts and you 
will be “fit” the next day. 


|AbsorbineJ'| 


Stimulates and invigorates jaded 
muscles—heals and soothes. For 
muscles that have been strained or 
wrenched it gives prompt relief. 
After a long hike, rest your tired, 
aching feet with a light application of 
this effective liniment. Absorbine, Jr. 
is also valuable for cuts and bruises 
as it is a positive germicide and 
prevents infection. 


Absorbine, Jr, is clean, 
fragrant and safe to use 
—purely herbal. It is 
highly concentrated 80 
that only a few drops 
required at an application. 
For a rub-down a solution 
consisting of one ounce 
Absorbine, Jr. to a quart 
of water or witch hazel is 
sufficiently strong. 
,Get_a bottle of Absor- 
day and ke 
health ie 
type. 


$1.00 a Bottle 
drostiate, or malted any= 


will be sent to your address 
Upon receipt of 10e in stamps. 


W. F. YOUNG, P. D. F. 
245 Temple Street 
Springfield Mass. 
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AGood Bookcase for the price of a good book! 


God, sary, attractive takers wld ot 
es & 


rate prices dieect to you trom factory 
T GROWS WITH YOUR LIBRARY 


Endorsed by over 100,000 Users 
YOU save money and get only newly-made, fresh stock, 


Buy a few sections now and add more as you need thie 
Lundstrom Bookanes have excuse features that strony 
They are useful, attractive in appearance and econot 
Car verily used in the Best homes and ofices throughout the 
ose istrated e beautifully Snished in SOLID OAK with 
indi loors. 


‘yl 
ingly low prices, On orders of $10 and 
yeight except. {0 extreme western states 
at. , Shipped entirely ON APPROVAL. 
Write for new, illustrated catalog 

The C. J. Lundstrom Mfg. Co., Little Falls, N.Y. 

Mfrs, Sectional Bookcases and Filing Cabinets 
Branch Office: Flatiron Bldg., New York City 


‘THE TOY LIKE STRUCTURAL STEEL 


0 8800, ite for facts about Gilbert Toys a 
Ee i cathe BOYS: Wits, for facts about, Gibert Toye and get 
Suite 907, 8 Brosaway, new York ty The A.C. GILAERT COMPANT, Badey Ares New Harn, Coo. 


\). The Garter “Hit” 
of the Season 
The New Double Grip 


Boston Garter 


Two" Velvet Grips,"* Satin Pads,Cable Web 
A new grade far superior to any garter 
sold heretofore for leas than 50 cents, 
Holds the sock at two points and in- 
sures neat and trim ankles. Ideal for 


KEEP PEACE IN THE FAMIL 
PAINT YOUR CAR YOURSELF WITH 


Make Wife happy by giving the old 
bus a coat or two of Effecto. Do it 
yourself — it’s easily applied with a 
brush. Not a wax or polish, buta 
durable, quick-drying, high-luster 
auto enamel, made in seven colors. 
Sold by paint, hardware and auto acces- 
sorydealers. Sendfor Color Card. Pratt 


Se lanbert-Ine., 155 Tonawanda Street, 
Buffalo, N.Y." In Canada, 101 Court- 


MADE BY THE MAKERS OF 


PRATT & LAMBERT VARNISHES 
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Ounce 


‘The Supremacy of the Big Twin motor in Power 
ficiency has been repeatedly proven in 
every test to which a motorcycle can be subjected. 
‘The one unpleasant feature has been the inter- 
mittent pull and the resultant jerky action of the 
machine. 
By all ordinary methods of overcoming th 
such as slipping clutches, compensating sprockets, 


‘The new Kushion Sprocket is n 
$5.00, and can be 


If Your Dealer Cannot Show You This 


supplied 


ROPE SPLICING 


USEFUL KNOTS, HITCHES, SPLICES, ETC. 
Mow Ditferent Knots Are Made and What They Are Used For 
INDISPENSABLE TO EVERY MECHANIC AND RIGGER 


attachments, 
etc. 37 Heraldic 


complete and simple 
ion for mak- 
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FF An about wire ro} 
lashing, blocks, tackle 
Knot 


JOHNSON SMITH & CO., Dept. 109, 7121 N. Ci 


Pulls you out “of 


i ws for itself on its first 
trouble it will do all kinds of lifting and pal 
the farm or construction job, etc. 


feet of s 
cable, two 7 ft. 
chains and 3 


WRITE FoR ‘Tells how and 


goes in ap: 


EXCELSIOR 


KUSHION SPROCKET 


The Greatest Improvement Ever 
Made in Motorcycle Construction 


Exclusively EXCELSIOR of Course 


Equalizes the Pull without loss of Power. Con- 
serves and Delivers to the Road Wheel Every 


of Power Developed by the Motor. 


etc., the pull of the motor is equalized by wasting 
the excess power at the height of the power stroke. 

By this method even as high as 25% of the 
motor power is wasted. 

With the New EXCELSIOR Kushion Sprocket 
the pull is equalized by storing that surplus power 
in a series of springs that deliver it to the road 

el as the pull of the motor slackens. 


By This Method EVERY OUNCE OF MOTOR POWER IS UTILIZED 
and the JAR AND VIBRATION ENTIRELY ELIMINATED. 

‘extra equipment on all Model 18-3 

wold for al series 1S-i6-17 and 18, EXCELSIOR Twins, complete and ready to install for $5.00. 


ccelsiore at an additional cost of 


New Sprocket, Write to Us for Details 


3709 Cortland St. 


EXCELSIOR MOTOR MFG. & SUPPLY CO. cniéxes 


You 


ANY WATCH you, 
on CREDIT/, 


A pressure of only 30 Ibs. 
on the handle will lift a ton 


Cheaper and better than a chain block. 


Does jobs no other machine can do. 
why this marvelous little Pull-U-Out works. 


{lexi inches. Very Interests. Pull-U-Out Sales Co., 1442 Syndicate Trust Bldg., St. Louis, Mo. 
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, re Uncle Sam Drafted 


This Typewriter 


than for it to turn to the makers of 
‘Typewriter last spring for thousands more of these 
same trustworthy writing machines, t 


Model 5 
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FInchK’sS 


‘DETROIT! SPECIAL” 


OVERALLS 


They Wear like a Pigs Nose 


If you want a new definition 
of work-garment comfort and 
wear, get Finck’s “Detroit~ 


They outlast the hardest 
work around the shop until 
you wonder how cloth 
workmanship can stand up 
under it. 


Trap Duttit' 
For 20¢aDay 


Overalls - - $1.75 and $2. 
Jackets - - $1.75 and $2. 
Combination Suits - $3. 


W. M. FINCK & COMPANY, 


1161 Gratiot Avenue, Detroit, Michigan 
Branches: St. Louis, Missouri; Livingston, Montana; 
‘Seattie, Washington: San Fra Francisco, California, 
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Recommended by the Editor of Popular | 
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Elementary Principles of Wireless Telegraphy 
RD. Bangay 


By P. E. Edel 
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‘perimental Wireless Stations 
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Wireless Telephones and How ti 


The Book of Wireless. By A. Frederick Collin 


Sue, Sou pid, $1.00 || 
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‘aid, $2.40 


J 


n Wireless Telegraphy 
Pri 


Manual of Radio Telegraph 


4, $2.15 | 
Wireless Telegraphy. 


By J. En | 
Price, post paid, $3.21 


Wireless Telegraphy. By J. Zennick, Translated 
by A. E- Seelig rice, part paid, $4.20 


By EE. Bucher 
rice, past paid, $ 50 


How to Conduct a Radio Club. 


Every wireless amateur needs one or more jf 
of these books—address 


| POPULAR SCIENCE MONTHLY 
239 Fourth Ave., New York 
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Any article shown here, sent direct to 
your home, for only $1.00 now. Use it 
for 30 days, then if, for any reason whatever, you 
want to return it to us, we will pay the freight both 
ways and refund your money. If you decide to keep it, 
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| a 
|| Capitalize Your Ability 
With Law Training 


| | vow to ‘make ‘more ‘money. Many men with remarkable 
Knowledge of the 


) Analysis Free x. 


Let os tell you how tho, 
he Hhgomandecand will give youth mmo Gnalene free 
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Men Who Know the | Try Before You Buy== 
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Science of Aviation! | gsrisinirys 
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iment plans to send 39,000 fs ing men to Europe 

fand send possi loltare fn aviation means 

Something fore thay'a big demand for ying’ mete 
It Means the Sudden Building 
Up of a Vast New Industry! 


‘There will be urgent need for thousands 
of men who thoroughly understand the science 
of aviation —men who cai serve as airplane desicners, 
Balter, enelneers, azsembicry saleriehs repairineny 
mechanics, contractors, inspectors, instr 


Learn at Home! 


Start now to master the science of aviation. 
Help to,meet this tremendous de 
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‘The National Aero Institute offers you @ mail 
course of 64 lessons in the principles of aviation. Your 
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Jewels — 
‘Adjusted to the sec 
Adjusted to tempera- 
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25-year gold strata 


And all of this for $2.50—only $2.50 
per month—a great reduction in watch prices 
—direct to you—positively the exact prices 
the wholesale dealer would have to pay. Think of 

the high-grade, guaranteed watch we offer here at 
‘soch a remarkable price. pnd, if you wis may Day 


this ree ak the ate of 42:50 a mouth. “indeed, the 
‘of exhorbitant watch prices have passed. 
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Inquiries from Manufacturers and Other Buyers of Patents 
Who Are Looking for Good Ideas 


Protected by Owen Patents 


Are constantly being received. Hundreds 
of ideas are wanted—a market exists for 
chen today. FOURS may be one of then: 
end for my free books and see for yoursel 

—read the requests for inventions protected |} NUTS FOR YOU TO CRACK 
by me. Many are simple. You can help Invent something for whi 
supply this demand. dD Ss 

As soon as my clients’ rights are protected I aid in 
every practicable w without charge, to sell. Their 
applications are advertived free—their patents led 
to the ntion of the proper prospective buye 
every necessary thing is done. Get my booklets and see. 


are published in 
ture. Ce 
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THESE ARE FREE oe 


You will incur no obligation by writing me. A simple 
request will bring them to you—the finest, most reli 
and instruc nt books publishes . 
“Successful Patents” — #,7?,22** pete ‘An unumaal roauest aw tut come 


tageous business methods; gives 


“Stepping Stones ”—*\*: Sharvicws of 
“Patent. Promo i. é ei ie Wa 


“Patent Promotion ”— {2° 0 sell: why some in. 


may clients: 
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information concerning them. Only ts this way cam date. 
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‘National Rack Co, 


avon soeeano™ SiSecrgs:. [SPECIAL FREE REPORT 


Swarhinstdn, D.C. The C3. 
‘The Carnanan Pres enPeE. rite commen. | Send sketch or model of your 
nine eC witiana Bae invention for free report on 
picnizpe intone Cis "Okla Drekine nete Bartek, N.C patentability, practicability, 
Antti Kan Dew Moines. Towa ete. 
A LARGE NUMBER OF OTHERS IN MY BOOKLETS 


RICHARD B. OWEN, ort ssci2et na 


Investors submitting their inventions to me are protected in a tangible manner until their applications are filed. 
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PATENTS coven: 
Eas fi 


Free Opinion as to Patentability 


Before sending your invention to any attorney or man- 
ufacturer or disclosing your inv : 
free blank form PROOF OF CONCEPTION in order 
to protect your invention and secure your rights. 
This should be signed and witnessed and Sree WoToR 4. Evans 
ion of your invention, and \ 


| of the invention, “it'we 
port the invention patentable we will furnish a Certificate of Patentability. 


This Certificate of Patentability, together with our 
blank f« ‘Conception will the 


Proof of 
inventor an and serve as proof of the invention until 
the case can be filed in the U. S. Patent Office 


great assistance to inventors who require financial aid to obtain patents. 


OUR FIVE BOOKS MAILED FREE 


tony address. Send for theve book=the fest pbteahions ere mand for fre ditibaton 
How to Obtain a Patent List of Patent Buyers 


Contains requests from manulactur. 
era mail order houses and promoters 
tains 100 mechanical mov for patents secured by us and sugges 
went urate Breese Te | oak an tg Now idea ey wh oat 
place our clients in touch 
What to Invent with capital free of charge. We have 
Contains a valuable list of inven- | fecently received over 300 requests 
dons wanted and suggestions concern. | from manufacturers 
lng probable fei of Iventiony ang z 
Foreign Patents 
‘One Million Dollars We hare dizect agencies in all the 


bere sess 
Millionsin Trade-Marks | ‘sep 


ur filustated Guide Book on Foreign 
terrier Patents, sent free to any address, 

We Advertise Our Clents’ Inventions Free ina list of Sunday newspapers, in manu- 
facturers journals and in World's Progress. Sample Copy Free. We save you time and 
money in securing patents. After the patent is granted we assist you €o sell Your patent. 


WANTED NEW IDEAS 


Prepare Now to meet the Demands of Industry 
Eras foe New ideas and New Inventions, 


furers and. promoters to address our Sales 
Department reaarding the purchase or easing of 
‘a lumber of meritorious patents secured by 
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Patents Secured or Fee Returned. 


ACTUAL search Free. Send sketch or model. 
mn, 9O-page patent book free. Write 


My free sales service gets full value for 
my clients. Prompt service. Personal service. 


GEORGE P. KIMMEL, Patent Lawyer 
210 Barrister Building, Washington, D. C. 


R. MORGAN ELLIOTT & Co. 
PATENT ATTORNEYS 

714-72 WOODWARD BUILDING 
WASHINGTON, D. C. 


EVERY INVENTOR 


should Rave hla Dook, "Patgnes and Patent 


nts For patents 
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1S HILL. 89 McLee Bide, Washington, D.C. 
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your’ invention 
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PATENTS ON EASY PAYMENTS 


Send model or sketch for Free Search and opinion as to 
patentability. Write today for our free book on Inven= 

fed and How to, Obtain. Patent on ‘Easy. 
rayments. We furnish our clients. with list of 
‘buyers and assist Inventors o sell their patents, 


CC. Hines & Co., 5924 Loan & Trust Bldg., Washington, D. C. 


PATENTS 


Rromptty secured. 1 anit you to market your invention 
EiegeteS er mel tory honest advices Prompt personal 
‘vice. Booklet fee. 


J. R. KELLY, Witinrton'b.c! 


Reliable Prompt Service by a Compe- 
tent Attorney. Inquiries Invited. 
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POIEC NES.” Geer $0712.00 made dy clits 
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Chandlee & Chandlee, Patest Attorneys 
Est. 21 Years. 1013 F St, Washingtoa, D. C. 


Former Examining Official of the U. S. Patent Office 
28 Legal Building _-_- Washington, D.C. 
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American Schoel of Correspondence, Dept. P-1206 Chicaro, U.S.A. 


“I Would Not Part 
with it for $10,000” 


writes an enthusiastic, grateful customer. “Worth more 
Baan x farm.” says another. So testy over 100,000 
‘Men snd Women who have wora it 


The Natural Body Brace 


Deel ret acl fie. Brings comfort, heath, 
and pep. 


Makes You Feel Good and Look Good 
Bepacs and eupers itera opens: reduce enlarged ube 
Sorte oe, beste come Fe sie pets Wel 
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anted —Ideas 


Inventors! Send for these Remarkable FREE BOOKS, Today 


“Inventions Needed” 


This book lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, 
the devices manufacturers are seeking for their business, the ideas 
for which the public will pay big money. 


“How to Get Your Patent” 


This book is a guide to the inventor. If you have invented some- 
thing and desire to learn what it will cost you to get your patent 
and what you must do to find your market, read this book. 


“Special Bulletin of Patent Buyers”’ 


This bulletin contains letters from men who are seeking to pur- 
chase patents. We act as intermediary without one cent of charge, 
between the man who invents and the man who invests. 


Send Model or Sketch and description of your invention 
for Free Opinion as to patentability 


re 
Rejected and Difficult 4 RANDOLPH & CO. 
130 F St., N. W., Washington, D. C. 


Cases are Our 
Specialty 


RANDOLPH & CO. 


130 F St.,N.W., Wacuingtoo, D.C. 


C.L. PARKER 
PATENTS = 
rank ettcan 


MeGill Bldg., 
WASHINGTON, D.0. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Pamphlet of Instructions Sent Upon Request 
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Patents Secured or Fee Returned. 


ACTUAL search Free. Send sketch or model. 
1917, ition, 90-page patent book free. Write 
fort. My free sales service gets full value for 
my clients. Prompt service. Personal service, 


GEORGE P. KIMMEL, Patent Lawyer 
219 Barrister Building, Washington, D. C. 


Protective Patents 


procured promptly. Strictly professional ser- 
vice. No fee refund, no certificate guarantee 
no so-called prize or free search schemes used in 
our business. Inventor's 104 page Blue Book on 
Patents sent on request. ROBB & ROBB, 240- 
244 Southern Building, Washington,D. C 
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Box 1. N.U. Bs 


“SIGGERS 
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PATENT 'S IAT Paovect and Pay 


Send for FREE BOOKS 
Advice Free. Terms reasonable. Highest references. Best results. 
Send sketch or model for FREE examination and opinion. 


rectory of Lawyers 
jankers, put New York City. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D. C. 
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on,this line if it 
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Resolve to Win! 


Determination made Grant one of the great- 
est generals in history. “The world knows his 


story. It knows, too, the stories of thousands 
of other determined men, who succeeded be- 
cause they had a purpose and stuck to it, 


Do youwant to succeed? Do you want that 
better job? Do you want that increasein pay? 

If you do want to get out of the rut—if you are 
determined to make something of yourself, send the 
International Correspondence Schools the attached 
coupon. ‘Tell them what kind of position you wantand 
they will show you how you can fit yourself to get it. 
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tting ready for better positions right now through 
fc. < training. They are securing this traini: +5 
their own homes, at small cost and without losing an 
hour from their everyday work. 


Determine to mark and 
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PATENTS 


Trade Marks, ete.—or send sketch, descrip- 
tion or model of your invention—for free and confi- 


deatial opinion regarding patentability. 
Oldest firm of patent attorneys — 71 years’ 
‘experience. PROMPT, SKILLFUL SERVICE 


candid advice for the inventor. Patents 
throws! 
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i us receive free Special Notice in |] 


“DON’T SHOUT” 


"I bear you. I can hear now as well 
‘ts -anybody. “How? With, 

THE” MORLEY "PHONE. 
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209 Park Bldg. Newark, N. J. 
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+ ELECTRICITY s 
EITHER WIRE OR WIRELESS 


Latest sensationin electrical advancement, af- 
fords wonderful entertainment, 
you can send pictures of your 
Iriends by electricity over tele- 
graph wires or b 
picture in this a 
‘an exact reproduction of a pi 
ture sent and received by t 
system. A marvel for experi- 
mental purposes, furnishing in- 

J struction in the coming science. 

Excites amazement wherever 

used and has already entertained thou- $f & 
sands of people. Model size for only 


L. J. LEISHMAN COMPANY 
nh 


we Mig Free Book snd fulllnformation Adres 
BIRCH MOTOR 918, 81 E. Madison St., Chic: 


ere 
Mobiloils 


grade for each type of motor 


_ CONVERT YOUR BICYCLE INTO A 


MOTOR-CYCLE Motor fits 
an 
BEST, MOST RELIABLE. Best 


lp hill climber. More STEFFEYS 


in use than all others. Stamp for circulars. 
Stlfey Mig. Co, Dep't S, 5025 Brown Street, Phila, Pa. 
NO JOKE TO BE DEAF 
Person 


Y2PINT 4 
V2 DOLLAR u 


Buy the big Household or 
Factory Size 3-in-One and get 
8 times as much oil for your money. 


3in-One keeps almost everything in 
home, office or store mor cree ia 
as clean and bright as a new silver dollar. 
Always use 3-in-One on sewing mach- 
ines, type typewriters razors, cameras, talking 
in bath room vom fixtures, 
guns, ree! sant he of other things, 
The 3-in-One Dictionary, with, every 
dott shows you scores of ways this good 
es hard work easy. 


Geacrous sample bottle sent on request. Try before 


SOLD AT ALL GOOD STORES 
3-IN-ONE OIL COMPANY 


165 KCM Broadway, New York 
Housewives—Try 3-in-One for Dusting. 


OR BUYT 


BUILD THIS CAR 


Real Bike Joy 


ge your bike will carry yu safely 
Seer the hls or rough the Gales a 
swhvere when your tires are treated with 


NEVERLEAK 


TIRE FLUID 


No stopping by the wayside to fix 
a leak —no delays —no wearisomt 

Dump, pump, pump. 
$2.50 


25c Tube Giv. 
Extra Tire Mileage 


Saves big, repair costs—cures porous 
tires, doubles the life of your tires. 


Get a tube today 
‘Sold by repairmen and bicycle dealers 


BUFFALO SPECIALTY CO, 
Buffalo, N. Y. 
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eres the ‘Way to 
Make Big Money! 


Write us today. See how easy 
for you to start a money-making 
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Acetylene Blow Torch 


Quicker and cheaper than 
a gasoline blow-torch for 
brazing and soldering 


For factories, repair shops, linemen, dentists, 

jewelers. the Prest.O-Torch saves ti 

money. Used with Prest-O-Lite Tanks—ready- 
inde gas. Intense, concentrated flame instantly 

No depreciation, safe and convenient, Style 

ice, 75¢ (Canada, 8Sc) will braze upto 3¢ inch 

rod: Style" $2.25(Canada, 


heavier wor 


tists, Write for literature 
‘Money refunded i motsatished. 


The Prest-0-Lite Co., Inc. initanapoti tna, 


= Caradian General Oee-bevt Aedly 


‘Oat. 


business of your own witi'a Bare 
‘tholomew Popcorn and Peanut 
Machine, Use your whole time 
or spare time. Wonderful projiis? 
s hine Wherever the 


cand our easy pat 
Terms 00 easy you 


raw 
am) om 
in Ff 


Adjusted 


ES i 17 Jewel Elgin 

i Vw iy This Biew, Titel 

UY Seeieal] Model 17 Jewel Elgin 

§ we iesbnlucty saree 
NS / betas 


ny ‘capement—Double. strata 
25 year Goldease. It'sjustthe 


Send No Kn! $50 


85 Gold Che Pr 1d hours 
ig a 
rock confidential price will surprise and delight you. 


‘ou do not risk a 
Sent on Approval *.° 053 
Watch and $5 Chain complete on Your own appro 
ino our 10) page FREE CATALOG, showing alli 
of Watches, Diamonds, etc.,allon smfingly easy berms. 
‘Send your name and address today. 
Te Moos Tat Sas More Sin water Ta Any 


HARRIS-GOAR CO., xansife'dtty, mo. 


WE DO AS WE ADVERTISE! 


BW. SE 800-802 South Kedzie Ave., CHICAGO 


You 30% 
Don't pay retail prices. Full stock 
onhandfor prompt shipment. Send for free catalog. 


Turns night nto da 
candle power, a 
Slanternt tae, anywhere 
sa lamp. Weather proof. 


For house, barn, 
Farag: cam ang around the farm. Write for 


oe 


150,000 


STRONG 


RE REGULAR READERS and loyal boost- 

for THE BOYS’ MAGAZINE and this 
army is gaining recruits every day because every 
month this splendidly illustrated magazine 
CONTAINS STORIES LONG AND SHORT 
by the world’s best writers. Special articles, up-t0- 
date and authoritative on every interest of boy life. 
Departments edited by experts on 


Athletics & Physical Teppeqqu] and Coin Collecting, 
Training, Hunting, |“OrrER | Poultry and Pets, 
Comping & Fishing, lope «| Boy. Societies, and 
Electricity and Me | Clubs, Joe Jolly's 
chanics,Photography )F0R FE| Joke ‘Market, Cash 
and Drawing, Stamp Contests, etc, etc. 

SEND A QUARTER TODAY (STAMPS IF 
YOU PREFER), as this special offer of a 
5, months’ subscription for 25c is for a limited 


ly. If not satisfied, your money will be 
y refunded on request. Address 


The Scott F. Redfield Co., 1220 Main St., Smethport, Pa. 


TO BOYS" FRIENDS: Invest @ quarter and. make some 
boy “happy. (REGULAR PRICE, $1.00" A” YEAR) 
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The Divine Red Devil Water Motor 


will operate washing machines, sewing 

machines. eal lathes, nie amos, do 
ing and polishing. No muss—no fuss 

“nothing to get out of 


A Simple, Durable, Economical Motor 


that cose tle or noth 


THE *OLORADO TIRE & LEATHER C 


JUARANTEED 5000 MILES 
WITHOUT PUNCTURE 


BUY <= 

DIRECT 

GET FREE BOOK 

INSTALL YOUR OWN PLUMBING “233” 


Take a Pencil 


and make | 
an X 


LITTLE X, like the one 


starting point fo 
bbig.cuccosscs.” Ia an easy thing 00 
make. Your pencil will make it in 
4 jiffy BUT it may mark the turn- 
{ng point in your life, 


av chege, dap the thing thes 
Th felowes ing t hin om 


We also prepare for 
tan isetrines 
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An Easy Way to Make Money 


Don’t be } Mid to ry, along on a small salary. Be independent. 
tater te repairing business and make $60 or more a week. One ‘man made $4 
the first day he received his o are making $25 a day and hun- 
dreds of wide-awake men are making $200 to $500 a month. 

No experience needed. We teach you how. Very little capital required. But slight risk, as 
Seg arom in Your town isa pombe catomer.” Jobs are plentul because tires Blow ‘ot 


SHALER Tire Repair Outfit, $65 


vulcanizing outfits. A boy can vuleanise pertectly with this 
simple machine. It's the only: vulcanizer that has Autematie Te must vuleant 
jose ight Ie can't undercure or 0 Requires no watching or regulating. Vou can 
learn to do expert tire vulcanizing in half-an bout with the Shaler 


WRITE FOR FREE BOOK oi veulte One 
HEADS 


‘WRITE QUICK BEEOR 


©. A. SHALER CO., 2108 Fourth St 


‘200 Iitustrations, 99 bit pages, o 
‘One copy will convince you, At All News Stands 1Se. 
21.50 a year. (Foreign #2.00.) Send 25c for 3 numbers. 
THE ELECTRICAL EXPERIMENTER, 235 Fulton St., New York 


“Handy Electrical Dictionary” 
meiven inthe 


WIRELESS 


{or the College or Prep. School man, High Schoo! 
‘Bie. S Gov" eteeds you ints Naval Reserve an 
(tractive openings. Special courses. prepare Ya 
Gov't or Commercial Service. “Endorsed by U.S. Gov't and 


peo, youare NOT w oar 


Buchstein’s Vulcanized 
Fiber wyoarmump, so 


Marcont Co, Day and Evening classes vent ah 
Send for special literature fot 

EASTERN RADIO INSTITUTE Lorirerdeerpaad grin ‘tan a 
1994 BOYLSTON ST. BOSTON, MASS, | P.Bachtein Co, 113 6h S$, Mimnpts, Min. O goat, stron 


Red Seal Dry Batteries Are Guaranteed 


to give absolute satisfaction for Motor Boats, 
Gasoline Engine Ignition, Medical Batteries, Telephone, Door Bells, 
Annunciators, Wireless Apparatus or any other open circ 

ASK YOUR DEALER 


‘Send for Our New Edition of Our Catalog A28 
Ready About Sept. Ist 


1e willbe pocket size, 8¢ 454 and will contain 248 pages with ov 


trivances, Electric Call Bells, Electric A Mocks, Medical Batteries, Motor 
Boat Horns, Electrically Heated Apparatus, ‘Connectors, Switches, 
Battery Gauiges, Wireless Telegraph Instruments, Ignition Supplies, etc. 


Send for a copy now 


MANHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 


NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave, ST. LOUIS, 1105 Pine St. SAN FRANCISCO, 64 Mission St. 
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‘Type S Laboratory Oxcillion, $60.00 


DeForest ‘“Oscillion” 


(Oscillating-Audion) 
Generator of absolutely. y 
ney. Permits Radio 
fear that over any wi 
Pri 


cillations of any fr 
h surpassing in 

rey and Research 
sdand pend 


AT LAST! Electromagnetic waves of any length 
from an incandescent lamp. 


LEARN TELEGRAPHY 


At home tn shortest possible time | Morne or 
‘ONNGHAP "AUTOMATIC. TRANSMIT. 


would 
G'S Gove E soles, Catalog tee 


OMNIGRAPH MFG. | CO. 


Super: Sensitive Microphone Li 


‘icelient 


ments where a. tebsitive 
icrophone is required. 


Detectagraph, $15 


This devecting instrument of marvelous 
sensitivity can ‘be used for detecting 
fecret conversations. Outfit consists of 
Sensitive Transmitter, 25-fc.Black Cord, 
Receiver, Headband, Case and Battery 

‘Send Jor One Today and Coneince Youre 


THE $15 MICROPHO 
DEAF-PHONE 


MICROPHO-DETECTOR COMPANY 


“Makers of Super-Sensttee Microphone Apparatus 
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Big Money in Electricity 

‘The electrical industries offer wonderful o| 
tunities to boys with a liking for Electricity. ‘The 
salaries paid to trained men are large, promotion 
comes rapidly and, best of all, the work is fascinating. 

‘The discovery and development of new lines 
(each as wireless telegraphy and telephony), from 
time to time, promise attractive and paying fields to 
those who wish to specialize, The «will to do and 
Special Traiaing will bring success to yew, 

‘The International Correspondence Schools can help 
il work, no matter 
what branch you like ‘Thousands of young men 
havealready won success through I. C.S.help, Youcan 
doaswell: ify rerything ismade so 
clear that you can learn in your spare time, regardless 
of where you live or what your work. No books to buy. 


There's big money in Electricity, Get after it by 
marking and mailing the Coupon today. Finding out 
costs you nothing. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5821 SCRANTON, PA. 
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[Sheet Metal Worker 
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Make Hap Sys 
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Zou ever sat. Just like real tals see 
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prists FREE: or atx prints from Kodak negatives 
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Your Roll of Films 10° 
Developed and Printed 

any size for 10c. 8x 10 mounted enlargements 35¢. 
Roanoke Photo Finishing Company 


FRE Foun’ se 
a Offer: Any size roll developed 10c; six 
Formerly Roanoke Cycle Co., 213 Bell Ave., Ronse Ve, 


GRAFLEX—KODAKS 
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Bargain Book and Catalog 
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P “CENTRAL CAMERA co. 
1245, Wabash Ave, Dept 131-2, Chicago, tl, 


Motoreycie Bargains 


Slngleand Twins. Hendeesons, Hare 


Send 2 Ceats in U. S. stamps 
pay postage and we will 
FREE a SAMPLE COLLAR of our 


“Copley.” State size wanted. 
REVERSIBLE COLLAR CO., Dept. A, Bostoa, Mass. 


BOYS- Build and Fly A 
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cater gf Model Acreage 


PRINT MY OWN 
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UP-TO-DATE 
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C.K. GROUSE Co., Manutacturers 
108 Bruce Ave.. North Attlebore, Mass. 
Write for a Copy of our Classified Rate Card. It gives 
full particulars about Classified Advertising in thls maga. 
zine, and contains a complete list of headings which are 
arranged to cover thoroughly the numerous subjects tha 
may’ be advertised effectively iin this eecth 
Science Monthly, 259 Fourth Avenue, New York Cl. 


THE MECCANO CO.. Inc. 
Bldg. 10, ‘Terminal, 
‘Brooklyn, N.Y. 


A clean too! 
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Tooth Brush 
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MAKE YOUR BIKE A 


a small cost, by using our 

tachable outiit. Fits’ any 
Bicycle, Easily aitached. ‘No 
special tools required. 
“Used His Four Years” 


Harry A. Hyatt, of Boreas River, New 
York, verites 


‘Write today for bargain 
FREE BOOK S'icchirconanyuneriine 
the SHAW Bicycle Mota Atschiment 

fyelesall makes new and second-hand; $3810 up. 
SHAW MANUFACTURING Co. 
bept. 169 GALESBURG, KANSAS 


LIONEL rc Joxl RAIN 


THE LIONEL MFG. CO., 44N E. 21st St, 


Black” “Vulcan” Ink Pencils 


New York City 


‘nddrese.” Write today. 


AMERICAN SCHOOL OF CORRESPONDENCE, Dept 8206, Cicags, 


11 Power from within! 
e> Strength that is 
1 | more than mere mus- 


cular strength — the 

j strength of better health, 

P abundant nerve force—the 

strength of the perfect 

man. Don't you want it? 

Je out of every ten are only half 
jow about yourself, 


I Nine 


alive! 
All the Exhilarating Joys of 


Life Strength Youth 


Do you feel just right? If you do 
not—if you haven't that vigorous ‘go 


ahead” feeling all the time—don’t fail to secd 
the coupon for full particulars about the White Cross 
Electric Vibrator. 


Th vibration there exists 


With, our Compinaton 
Sus eta ret 
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Electric Vibrator 
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Rive your house wired 


day. 
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7 an por tart 
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Tire Repairing Revolutionized ! ! 
Motorists To Save Millions in Tire Expense 
A new scientific method of Tire Repairing has been originated — 
the only Scientific Tire Repa own, Te 
Bho know, as 


30 Million Tires to Repair! 


Haywood Stations are to be established at once throughout the 


Make $3,000 a Year or Better! 
You Own Your Own Business! Keep Your Own Profits! 
Happen eonbient is sold outright. We teach you Haywood 
s. Repairing ino es . 
igive Haywood Serr 
ul fo maintalo=the Se 


In tire up keep, 


A ehenpeidae Oppertantyt 


OPPORTUNITY COUPON 
Haywood Tire & Equipment Co. 
oT aliccapoh 


Scientifically 
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No. 68 Carleton Generator 
7 Volts 7 Amperes (49 C. P.) 
solves the lighting problem. } 


there are no dealers. 


178 SUMMER, BOSTON 


Save Over #2 
ON A STANDARD 


8100 Underwood 


Iam the lar; Seer 

rebuilderin the world, “Twit RENT an 

fog Uaderwood with back spacer, BUY. 
sister tenel tachi 

color ribbon, ete, at less than 

munudacturer's 


, Year Guarantee 
ive a written S-year guarantee, 


Byun Sl fears 
ele ee 


ili onrn chro ease 
rth 


<a $10 and up. Allmakes. Save $25 to $50 

en febult at the factory, Ry the well 
Known "* Young Process.” Sold for low 
Cash—installment or rented. Rental ap- 
plies on purchase ‘price. Write for {ull 
details and guarantee. Free trial 


YOUNG TYPEWRITER CO., Dept. 268, Chicago 


SUMMER 
PRICES 


TYPEWRITERS 


‘Our entiro stock of latest models is offered 
‘at special prices for the summer ony. 
Factory Rebuilt Typewriters 
All trademarked, and guaran 
ar. Buy mow and save as 
ranch stores in leading cities, 
‘Write for Catalog und Summer Price-List 
‘American Witing Machine Ca, Inc, 339 Broadway, N.Y. 


Tae eT 
‘Over 100, 000 in Use (2 jGoldenGem 
si Denk or 


Compare It With 
Diamond 


If You Can Tell the Difference 
Send it Back at Our Expense 
Tie new, man-made gems will be a sevaations to 


ou. Atercenturie 
rom of desi 


You may ace (t Jor wourself—eithout charge, 
ny of the Lachnite Gems that you may 
Free trial, We want you to 
Make it cut glass 


As You Wish 


Le If yourrth to heer the remarkable new gem, you may pay 


ettom price the rate of only fet cen 

iran sogntea ay wthowl interest NS 
‘orred tape, You pay only the direct, roc 

ave mare ncion of what § tentond sone, 


Set in Solid Gold 


Lachnite Gems are never set in anything but solid gold, 
Deere tear Goch poe wil ove ceeven ol penned 
thoy a Valier meclacen, wick pn cf lina tex 


/hich you have to choose. 


Send Cow mn,” 


Harold 
For New Jewelry 


“ Lachman Co. 

Put your name and address rs 12 N. Michigan Av. 
saat Dept. 1206, Chicago 
Vail be under naobl y/o abtat 
ations to buy any 
Sortopayforanything gq Phd ]2 

Fhe jewel bok ves cic eral, 
edarem now. 


Please send 
sg, absolutely free and pre- 

new jewelry book 
rticulars of your 


@ dny'tind 
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Desk F949, 424-434 So. Green St., 4 
CHICAGO iL: MAIL COUPON 
lining off For Fall and Winter 
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Name 
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High Grade Blue Serge 
Suit Made to Measure only 


GUARANTEED ALL WOOL 
PECIAL propositior 
1 by 


onderful values 


$4 fait! FREE 


OUR GUARAN TEE ae 


You must be ple 


Take YourOwn $10 


wear real | Measure—Save 


; aa -HEWITT & fear 


424-434 So. Green Street Desk F949 CHICAGO, ILLINOIS 
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Automatic Repeating Rifle 


ca Fires 

20 Shots in 

One Loading 

This is a regular size 
automatic revolver. 
Shoots B, B. shots ob- 
tainable anywhere, 
same as other rifles and 25c 
guns, Repeats 20 ames 

with one leading. — Very 
handsomely ‘finished. © OOP" 


No. caps or load necessary, as it works with a 
spring and shoots with rapidity and accuracy. 


‘Only 


imply load with 20 B. B. shot, then press the 
igger. 
less and safe. 
but the same, size and shape 
AUTOMATIC, | Sent complete 


VANISHING INK 
ies! —— 


Nothing to explode —absolutely harm- 
Remember, it is not a mere toy, 

a REGULAR 

ith a round of 
shot for only 25€ postpai 


A INK 


mtd ae 
area N 


Brace 


Persons havo 


rich the aida ‘card upright 
 thowsanie of Sones, 


oda of Somes, 


« LUMINOUS PAINT 


Make Your Watches, Clocks, Ete., 
Visible ta! Night Sin? wrt ee 
(ge 


FIGHTING DREADNAUGHT 


SENSATIONALLY REALISTIC! 
EXACT MODEL OF A MODERN WARSHIP 


‘model of Uncle Sam's 
latest fighting mon- 
ster. Tt carri 

big guns, 


Here Br bering tre 
ROTHNG Ava 
‘and Amon 


Your Choice 


FREE 


Here is the most amazing offer 
ever made om precious ema. TO 
Guickly introduce into every local 
fyoarbeautful IENITE CEMS— 
‘which ia appearance and by every 
Yost are so'tmuch like a diamond 
fh erea'an expert can hardly tall 
Ee dideemnce“we wil ook 
ively send them ou 
0 thal for 1) days’ FREE wear, 


Only 10,000 
On This ee 


Tifnite Gems 
Solid Gold Mountings 


to a diamond 
“ae re 


res 


“Send No Money 
Send No References 
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BUY 
DIRECT 
FROM 


THE 
DIAMOND 
CUTTERS 


You Save Forty Per Cent 


We sell you diamonds with the distinct understand- 
ing that if any jeweler an} ll duplicate the 
weight, color and quality of our diamonds at any- 
thing like our prices, or if you are not perfectly 
satisfied in every respect, you may have your money 
back—every penny you paid. We are the only 
diamond cutters in the United States selling 
to the public direct, and by buying 
from ue you save FOUR profits 
‘We will prove every statement (0 
ing you a selection at 
‘our expense, without 


aupenny from you in advance or a 
Felerence, Buy only AFTER you 
have satisfied yourself that you are 


setting a greater 
thers can ‘possibly 
relund in cash the full 
furchase any time within one ¥ 
tr prices for dlamonds inciade 
style ladies" or. gentlemen's 14K. 
tolld gold mountings, at 


14 Gant 

rat tes 8 
Money Back in Full Within One Year 
With every diamond we sive our Protective, Legal Money 
Back Guarantee Bond, asuring you the fll return of ue 
money to the penny’ afiy time within one year. -Dissatisfac- 
tiom is therefore impossible. 


‘and eut: and explains all the various grades—from 809 ts 8279 8 
Sarat “it inthevgreatest authority on diamonds ever published 
‘Write tor Ie today 


| PRESS£SON 


Become a Wireless “Fan” 


Simple 
Wireless Telephones 


and How to Make Them 


The first book at 25 cents to give prac 
tical working directions for building a small 
are set that will work, 


Contains clear descriptions, together with 
reful drawings, of all the prominent sys- 
ems, and tells how they operate. 


Here Are Some of the Subjects: 


Damped and Undamped Oscillations, Koehler 
High Frequency Gap, Marconi High Fre- 
quenc nicke High Frequency 
iments, How to Make 
loved Circuit 
Experiments, 
.em, The Spark Wi 
hone, Author's Arrangement, Fes- 
den Condenser Transmitter, McCarthy 
. Nussbaumer Arrange- 
'stem, Multiple Spark Sys- 
tems, Mesh Connecti Majorana Trans- 
mitter, Jahnke Transmitter, Rec 
cuits 
The Peroxide of Lead Detector, Fes 
Simultaneous Sending and Receiving S 


This book will prove of exceptional value 

to the man or boy who wants to build and 

operate his own wireless telephone, or who 

ints to conduct a line of serious and in- 

t experiments with simple and inex- 
pensive equipment. 


Price Only 25 cents 
BOOK DEPARTMENT 


POPULAR SCIENCE MONTHLY 
239-N Fourth Avenue New York City 
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ur Membera we have paced te 
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Dept, 15M NATIONAL SALESMEN'S TRAINING ASS'N, 
CHICAGO. NEW YORK. SAN FRANCISCO 


YOUNG MEN: 


Watch for an announcement by the 
DAVEY TREE EXPERT CO., KENT, OHIO, 


in an early issue of this magazine. It will contain 
an_ unusual offer to, young men seeking a real op- 
portunity to better their position in life. 


BOOKKEEPER 


a 
ent positions paving 


Unp paralleled 


Suit Offer! 


Weill tailorasuitto your own measure 

and send it to you on approval. 

$ oo And we will send you 
ent you i 


value, you ever 
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Towent_pricen, Wa’ eannct gust 
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“You Get The Job” 


a been watching you, young man. We know 
you're made of the stuff that wins. ‘The man that 
ares enough about his future to study an I. C. S. 
ourte in hia spare time is the kind we want in this 

irm's responsible positions. You're getting your 
promotion on what you know, and I wish we had 
morelike you.” _ 

‘The boss can’t take chances. When he has a re- 
sponsible job to fill, he picks a man trained to hold it 
He's watching you'right now, hoping you'll be ready 
whan your opportunity comes, 

‘The thing for you to do is to start toda: 

eunelf to do some one thing better 
scan do It in opare ase thicegh the lntrastial 
Comeopondence Sthocks, Over Stu men reported na- 
‘vancement last year as a result of their I. C. S. training. 

‘The first step these men took was to mark and 
mail this coupon. Make your start the same way— 
and make it right now, 


CoS ten or san = — — — — 


| INTERNATIONAL CO CORRESPONDENCE SCHOOLS 
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Popular Science Monthly 


Book Sent ae 


Handy Electrical 
Dictionary 


Contains upward of 4,800 words, terms and 
phrases employed in the electrical profession, with 
their definitions given in the most concise, lucid and 
comprehensive manner. Although the book is small 
enough to fit in the vest pocket, we venture the as- 
sertion that there is contained within its covers 
more reliable and useful information for the elec- 
trician, than was ever before published in a single 
volume. Cloth, Red Edges, Indexed. Price, 25 
Cents. Full Leather, Gold Edges, Indexed. Price, 
30 Cents. 


Popular Science Monthly 
239 Fourth Ave., New York bad 
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“The Construction 
if 


Small Alternating 
Current Motors” 


By A Watvon, E. En. Professor of 
Electrical Engineering in Brown University, 
"Providence, R. I 


This book contains complete instruc- 
tions for building small alternating current 
motors in several sizes. The designs will 
be found to be in harmony with those of 
the very best manufacturers, 

Some of the subjects taken up are 
“Characteristic features of alternating cur- 
rent motors,” “Construction of a 
horse-power, single-phase indu 
tor,” “Construction of a one-kilowatt, 
two-phase or three-phase alternating cur- 
rent generator of ‘one horse-power 
synchronous motor,” “Procedure in testing 
and using an alternating current generator 
or synchronous motor,” “Construction of a 
‘one-half horse-power single-phase compen- 
sated series motor.”” 

Clear, concise directions and’ careful 
drawings are features of this book. 79 
Pages, 47 Illustrations. Price, $1.00 


Book Department 


Popular Science Monthly 


. 239 Fourth Avenue, New York City 


Prices Direct to You 
BSOLUTELY net terms on 
any diamond you choose. Youcan 

now buy direct. No jobbers, no retailers to pay. 


Write for our net price list and Dia- 
mond Book showing an exquisite collection 
of splendid, blue-white 


Diamonds 


Ringe in all styles, Tiffany, Belcher, etc, La 
Vallieres, brooches and other diamond jewelry. 
Every diamond a superb gem. Selected by a 
famoue expert. Pertectly cut to give maximum briliane 
cy. Richly mounted in solid gold and platinum settings. 
Free Examination 2.9.73 
hore ou, agent ts | Wa wnat you 4 gompare 

atzsonds “wih” others "at tice thelr price, 


sso Monthly 


= Only $250 a 

month will make 

you the wearer of a 

beautiful diamond ring. Other terms, $3.50 
$450 and up—and middle- 


men’s profits cut out. — 


wiwateh co. 


i= 
Write / ened a, 


Without obligations 


For Net Price Listand / wien net ae 
Diamond Book = / .2:5'Dinsoad Book. 


Shows the different 
ema, sles of mount- 
Bot net prices wih 
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The EXPO WATCH CAMERA > 
Y ‘Acamera that closely resembles a watch in size | i 
and appearance—takes pictures $x } inches as | & 


shown on margin. 


Easy to operate. 
‘camera for both amateur and professional. 


ibe Pocket Carrying, 
12'C0., Dept. 109, 7421 W. Clark Street, CHICAGO 


It's a 


Practical 


25-Cent Handbooks 


for the Student, 
Practical 


‘perimenter and 
Vorker 


How to Make Wireless Instruments 


This book contains complete directions for 

ng a Two-Mile Wireless Telegraph Set and 
also numerous approved wireless apparatus for 
both high and low power sets. 94 pages, 30 
Different Instruments, 80 Illustrations. ' 25c 
postpaid, 


Construction of Induction Coils 
and Transformers 

Tells how to design and build magnetic leak- 

age transformers, high frequency apparatus, low 

voltage transformers, induction coils, condensers, 

gaps, etc., and gives dozens of valuable hints. 
96 pages, 72 Illustrations, 25¢ postpaid, 


Popular Science Monthly 
239 Fourth Ave., New York, N. Y. 


The Fun of Having 
a Wireless Station. 


It is the best sport in the world for boys. 
Exciting and interesting for the wide- 
Get ahead of the other 
I about it in this good book 


Experimental Wireless Stations 


their Theory, Design, Construction and Operation 
By PHILIP E. EDLEMAN 


Contains a complete account of sharply tuned 
modern wit installations for experimental 
purposes which with the new wireless 
law. Incl nd quenched 
spark systems. This book is intended for ex- 
perimenters who regard the art of 
more than a mere plaything, and who 
it a stepping stone to prepa 
high positions in the practical field. 
with particular regard to clearness, simplicity 
and direct usefulness, this book should be of 
exceptional value to the amateur as well as the 
more advanced worker. Contains 219 pages, 80 
illustrations. 


Price $1.50 


POPULAR SCIENCE MONTHLY 
239 Fourth Ave., New York, N. Y. 
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ERE you can get any 
known instrument sent 
to yon for a free trial of one 
week in Your own 
And every article is offered at 
‘the rock-bottom price. You will be 
natonished at these values. And 
‘then—this rock-bottom price may 
{be paid at the rate of only a few 
{ centsaday, Ten.cents.a day buys 


fn exquisite tiple silver plated 
Ejric Comets ‘But ft write for 


fer pay 8 litle each mouth or 
back 


ia 
TakeYourChoice 
Fyroaen gent 


Tailor-Made- 
to- 


Order 


your clothes 
to order from 
Ayah fabrics by 


Save $15 to $25 
abet erarey Cowes os 
a | 
Sou on ightisn tale deo: 
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the Michigan State Auto School. 
Factories endorse our School, glad to em- 
ploy our graduates or offer them territory. 
Men are needed everywhere as testers, repair men, 
chauffeurs, garage men. Hundreds of our graduates 
in business for themselves. 
44 aut ories in Detroit and 140 parts factories, Students 
get actual experience in handling all kinds of electrical auto 
equipment. Just installed a: Sprague Electric Dynamometer for block 
ng purposes for students’ use. 


Detroit Is Place to Learn—Start Any Time 


teach you to handle any auto proposition, Students actually build cars from start to 
finish, getting factory training in assembling, block testing, road testing, everything. Special 
complete course c e , welding and cutting, separate from regular course. 
All leading types of starting. lighting and ignition systems in operation. Six 
ght eylinder King used for road instruction. We have the-following completely eq 


Wiaiys eae 17 cna 
‘Chalmers "4" 1913 cheselt 


pe Gis AU the Year. Graduate in 10 to 12 Weeks. Enter Classes 
Any Time, Any Day. Three Classes Daily: Morning, 
Afternoon, Evening. 


Xt 
Auto Set Grad 
‘tutor than we ea 


in service, Re'very evident. Food and ammunition must be delivered 
rament 0 Iy. Then too the army must often” be tran 


fown must be in servic e'will be given to trained: 


Quartermaster Department and Signal Corps Need Trained Men 
cia, Siete, tebe le BreASPE, Moc ates SM A eR 


graduate fe cog 
‘Seney. ‘This 
fen ho. wil be eel 


LEARN A SUBSTANTIAL BUSINESS _ "th." 'iixo°iunes and 
serve.thelt country gan g0 tnto a permanent busines ax soon as thee 

ho lager needed.” ‘The tralued mechanic is always in big demand.” Hl 
Frrognised at ones. Ours le the largest Auto School in the country. "Bet 

‘Sea train and come to Detrolt as Hundreds have done, 


ACT QUICKLY | Sry iit! pate iumersied “Satatac, abealitely tee 


Michigan State Auto School 


‘The Old Retabie Schoo! ‘A. 6. ZELLER, Pres. 
S89 Aste Building—687-89-91 Woodward Arey DETROIT, MICHIGAN, U.S. A. 
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“STANLEY IMPROVED 
LEVELING STANDS 


tand used In connestion with a wood or 
loved algints wil be found in many 
Very ory ‘and inexpensive substitute for the 
naive surveyors ihatruments 
y far use one can readily determine levels from a given 
Int toone ata distance. sje as locating or setting the pro 
‘oundation work, ascertain 


ng the proper grades for 


hes et 
thsedl'on @ stake oF crow-tar and adjusted to a 
‘the sake or erow-bar may 


Send for special etreular, 


STANLEY Rute & Lever Co. 
New Britain. Conn. U.S.A. 


GETTING SCARCE 
DUE TO THE WAR 


Leather goods are harder to get every 
day. Delay in buying may mean 


disappointment for you. 


This Handsome, Substantial 
Harness-Leather TOOL BAG 


(Our Iiustrated Tool Catalog sent you Postpaid on Request. 


MATHIAS KLEIN & SONS, Mfrs., Canal Sta. 3, Chicago 


wt Ba onlp—edante forties woo or mataliera 
we 


OSTER” 2505] 
TOOLS 
D for a free catalog—it will 
help you to understand why every 
nation in the civilized world uses Oster 
U. S.-made Bull-Dog Die-Stocks. 
Each stock is adjustable and threads 
from 4 to 8 sizes of pipe. Fora full de- 
scription of the 20 tools, 
direct and ratchet, of 


27 other hand tool: 
power machines, 


Inatter where you live, what 
Younow do, orhow tiie tne 
br money you may have, 

1 G's have a plan aid a 


are now as 


TWTERUTONL CORESPONDENE SCHOOL, ex 5822, Seraten Pa. 


Here's Bs) Aug 
Value-¥2 and! H:P. 


‘Every young rechanic—every man- 
of-the-house—c-=y farmer—has often | 
jshed for a small, lov-cost gas or gasoline 

engine, to run the, grindstone, emery wheel 
7 athe del, wash machine, ice cam freeze“ 
ight machinery. Now he can have it in 


this wonderful litte. | 
Male Toto | 


‘The lightest simplest and most relisble litle engin 
rides Eesly carol sed anywhere. 34 nates 
ooly, 35 Iba I hea 651 ‘C2288 oF valves 
nothing to g2t out Of =e 

you ever Positively guaranteed. Get our // 
special low facter7 price; also illustrated f 
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GET A 
“KERO-OIL” ENGINE 
Save $15 to $200 


Have More Power—Do your 
work easier—Get a bet- 
ter engine—At less cos! 


‘engines 
OF WP all etylen~ferdy to Sap Sule Fours 


where in the U- 
titre ee sims 
fare orerED. He WITTE, Press 


‘WITTE ENGINE WORKS 


227 Oakland Ave., Kansas City, Mo. 
227 Empire Bldg, —_ Pittsburg, Pa. 


Build Your Own 
Grandfather’s Clock 
with our help 


CLOCK COMPANY 
163 Ratner St, Philadelphia, Pa. 


ASBESTOS 


We are miners and shippers of Crude Asbestos in 
any quantity. We produce all grades at our world 
famous Bell Asbestos Mines, in Canada. We also 
card fibres, spin yarns, weave cloths, and make all 
sorts of Asbestos products. 

For anything you want in Asbestos, turn to 

KEASBEY, & MATTISON COMPANY, 
Dept. 5-4, AMBLER, PENNA. U. 5, 
uners of tra work's larguet Abaston Blnes, 


eI Tool Cases 


for Machinists and Toot 
Makers, none better; seven- 
teen styles. Quartered.oak 
and covered. Ask for booklet, 
“Built for Service.” 
‘The Pilliod Lumber Co. 
Swanton, Oho 


“YANKEE TOOLS trate Bafa: hechoricy 


The Automatic Feed Saves Drills ; ( 


Every. mechanic—whether machinist, plumber, metal 

worker or garage man—needs this No. 1500 “Yankee” 

Chain Drill, with Automatic Friction-and-Ratchet Feed. 

Friction feed tightens chain and quickly brings drill point 

to the work, or as speedily draws drill from hole after job rik * 
is finished, " Shift the lever and the Automatic Ratchet , YANKEE 
feed maintains a uniform pressure as the drill bites = 4 

through the work. “The workman pays no attention thereafter to Chain Drill 
{or all drills from smallest up to 32 inch in diameter. You sa 5 No, 1500 
drill points with this chain dell; and work speedily and accurately. 

Your Dealer Can Supply You “Yankes? (Cha 
 Yantae” Tool Bash. diane the wor ll comes in two styles 

mat No. 500—2-jaw chuck 


North Bros. Mfg. Co., Philadelphia, U. S. As 


dite 


TOOL CASES 


Machinists and Toolmakers 


Averileen Sens. 


THE MIDGET SLIDE RULE will add. subtract. mu divide, solve problems involving even 
and uneven roots and powers. It will also give the Logarithm of numbers and the Sines, Cosines, 
Tangents and Cotangents of ail angles - 

‘An arrow points to the le rule. Its operation ts 
very simple and anyone cai 3 3 im. For example—What 
in the ettbe root of 9.8002 Ans 
Vo seconds. 

This instrument is. nd metal and is adapted for shop as well as office use, This 
small enough to be car . being 344 inches in diameter 

Price with complete instructions, 7Se. Your money back if you are not satisfied. 


GILSON SLIDE RULE CO., Niles, Mich. 


OSTER PIPE-THREADING UR days’ work 
EQUIPMENT month with 
an Oster Coml 
ys a profit on the 
tment in the saving over hand-threading. 
30 simple that a boy can operate it, an Oster 
never “gets tired turns out much 
in the fag-end of a long day as it does i 
the morning. 
Ask for Catalog 30 showing four different 
sizes for belt or motor drice. 
THE OSTER MFG. CO. 
2180 East 61st Si Cleveland, Ohio 
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Many a Good Kit 
Began Witha 
B & S Micrometer 


daptability to hard shop use— 
failing accuracy—its ri bility— 
the genuine satisfaction that followed its use, 
settled once and for all time, the question 
of what tools to buy 
As each new tool was added to the kit it 
naturally followed that a Brown & Sharpe 
Tool was chosen, 


Starting your kit with’ any one of the 
thousand varieties of 


Brown & Sharpe 
Machinists’ Tools 


will have the same result—and it's never too 
late to start a kit of good tools. 


All B & S Tools 
Always Satisfy 
In All Ways 


Our Catalog 27 will assist greatly in a 
Proper selection of tools and also prove inter- 
esting and instructive. 


‘Send for your FREE copy TODAY. 


Brown & Sharpe Mfg. Co. 
Providence, R.L, U.S.A. 


E UNION cost 


and be assured of a place for every tool. You know 
Leann 
‘one is mis- 
placed or bor Serle A 
tools clean. Write for 
fe, free! 
moisture. 
Cede Stas 
‘Soci de 
perfectly bitted. 


Durable, powertal, reli 
to dohard heavy 


te—high-grade, We 
want a representative in every county: 


AMERICAN BATTERY CO. 
Eat. 1889 1143 Fulton St, Chicago 


Genuine Armstrong Stocks and Dies 
a = — Every workman 
FARMSTROWG should have a set 

of Genuine Arm- 
strong Adjustable 
Stocks and Dies. 
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DISSTON 


SAWS AND TOOLS 


Disston 
Triumph Saw-Set 


Disston 5tinch Slim Taper Saw-File 


Give Your Saws 
Proper Care 


No saw, not even the best, can do the right kind of 
work unless it is properly filed and set. 

‘The setting of saws by hand requires years of prac- 
tice. To insure that Disston ‘e properly re-set 
80 as to give continued satis n to their owner 
Henry Disston & Sons make the Triumph Saw-Set. 
‘This Saw-set has two plungers, one of which holds 
the saw-set securely in position against the saw, 
while the other sets the tooth. It is made by the 
largest manufacturers of saws in the world, With 
this saw-set results can be secured practically equal 
to hand setting given Disston saws by Dission ex- 
perts at the factor; 


5i-i 
guide to get the best results. 


Send for Free “‘Hand-Saw Booklet" 
HENRY DISSTON & SONS, Incorporated 
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When Selecting 


Measuring Tools 
‘The Best Are Always the Cheapest 


Quality means more than 
simply the material and 
care used in manufactur 
ing. It includes the con- 
venient combinations of 


many tools in one to lessen the 
numberoftools tobuy andcarry 
about. The combinations and 
the ability of the tools to pro~ 
duce accurate work characterize 


Starrett 
Tools 


Machinists, carpenters, electri= 
cians and other mechanics will 
find among the Starrett line of 2100 sizes 
and styles of fine measuring instruments 
many tools which will aid them in their work. 


Starrett Marking Gage 


and the combination square are ex- 
tremely useful in laying out carpenter 
ing 


“RED DEVIL? TOONS 


Made to make good and to eliminate the 
uncertainties of groping in the dark with 
inferior tools, yet they cost no more. 


Good Tools May Not 
Mean Your Living But 


—they will help to up- 
hold your reputation as 
a mechanic, do full just- 
ice to your skill and 
faithfully reflect upon 
the quality of your work. 


To be obtained from dealers. If not, send 60 
for sample "Red Devil” nickel-plated combi- 
nation plier shown here. Style No. 1024-615 
in. Tool circulars sent free. 
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ILLIONS of dollars worth of 
damaged or worn metal parts, 


undries, repair 
By oxy-acetylene weld- 
1s waste 
8 due to 


are of war muni- 
, metal furniture, 
his same pro- 

ible many striking 
s neater, stronger 


data—NOw. 


Job Welding 
Busi 


‘The Prest-O-Lite Co 
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ORONA 


p Personal Writing Machine 
= si v 


Wallace Smith, of the 

Chicago ** American,” is a handicap, and where convenience, 

py ae adaptability, and rugged strength are all 
: ascuntiad.j thane igotiswall Baad Corer: 


Not only have war correspondents, army 
officers and adventurous travelers learned 
to appreciate Corona, but a hundred thou- 
sand men and women in every walk of life 
have made it their personal writing machine. 


With Corona you can handle the intimate 
details of your work privately and put all 
your personal correspondence or reports 
into neat, legible, business-like form, with 
carbon copies for future reference. 
Corona weighs but 6 pounds, and folds 

x0 compactly that you can take “7 es 
Cost, complete with case, $50. Write for book- 


let No. 26 and learn the details of this unique and 
helpful little machine. 


Conoxa TrrewniteR Co., Grotox, N. Y. 
mew YORE emicaco SAN FRANCISCO 


When writing to Advertisers please mention Popular Science Monthly 


STUDENT'S 
SPECIAL 


THE WORLD’S 
BEST PEN 
AND PENCIL 


SHEAFFERS 


SELF-FILLING 
FOUNTAIN PEN 


SHARPPOINT PENCIL 


32. 50 to $50 


SHARPPOINT PENCILS — The handicst 
al 


tely accessible, 
inches of extra leads. Get a SHARPPOINT 
today and do away with pencil troubles for 
all time, 

SILVER-FILLED, STERLING, 
GOLD FILLED, SOLID GOLD 
$1 to $50 with pocket clip 
Sold by Good Dealers Everywhere 


W, A. SHE AFFE MADISON.IOWA 


N 


STERLING 
SILVER 
$2.50 


Che NEW 
SHAVING STICK 


Colgate’s “‘Handy Grip” 
combines economy,con- j 
venience, speed, and com- Vv 
fort better than any other 
shaving preparation. 


We couldn't improve the 
soap, 80 we improved the 
economy and convenience 


of the box. 
Colgate & Co., New York 


It Screws in — 
‘You can use all the Soap 


y Siciton be 
J News ie 
J es ee 


than thecomplete 
Grip. 


3. How to prevent 


coming apart in 
yourtravelingbag. The boxlocks 


7 


